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PRICE  SEVENTY-FIVE  CENTS 


Approximately  actual  size 


This  3  Ihs.  of  transistorized 
new  AC  amplifier  gives  you  20 
or  40  dh  gain,  increases  scope 
or  VTVM  sensitivity  10  or  100! 


This  new  ^  466A  AC  Amplifier  is  just  4" 
high,  6"  wide  and  6"  deep.  Yet  it  can  become 
one  of  the  most  helpful  instruments  on  your 
bench,  or  in  the  field.  It  is  ac  or  battery  pow¬ 
ered;  battery  operation  gives  you  hum-free 
performance  and  easy  portability.  Response 
is  flat  within  approximately  ^  db  over  the 
broad  range  of  10  cps  to  1  MC,  distortion  is 


less  than  1%,  and  gain  is  stabilized  by  sub¬ 
stantial  negative  feedback  to  virtually  elimi¬ 
nate  effects  of  transistor  characteristics  and 
environment. 

For  a  demonstration  on  your  laboratory  or 
field  application,  call  your  representative 
or  write  direct. 


Gain: 

Frequency 

20  and  40  db,  ±0.2  db  at  1000  cps. 

Output  Impedance: 
Distortion: 

Approximately  50  ohms. 

Less  than  1%,  10  to  100,000  cps. 

Response: 

Output  Voltage: 

±0.5  db  10  cps  to  1  MC. 

1.5  V  rms  across  1500  ohms. 

Power: 

12  radio  type  mercury  cells;  battery 
life  about  160  hours;  or  ac  line 
power. 

Noise: 

75  /iv  rms  referred  to  input, 

100,000  ohm  source. 

Dimensions: 

eVx"  wide,  4*  high,  SVx*  deep. 

Weight:  approx.  3  lbs. 

Input  Impedance: 

1  megohm  shunted  by  25  ppf.  Price: 

Data  subject  to  change  without  notice. 

$150.00  f.o.b.  factory. 

HEWLETT-PACKARD  COMPANY  HEWLETT-PACKARD  S.A. 

1027A  Page  Mill  Road.  Palo  Alto,  California,  U.S.A.  Rue  du  Vieux  Billard  No.  1,  Geneva,  Switzerland 

Cable  "HEWPACK”  •  DAvenport  5-4451  ■®  Cable  "HEWPACKSA"  •  Tel.  No.  (022)  26.  43.  36 
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economy  priced  to  save  you  money - continuous-duty  design  for 

long  trouble-free  service - interlocked  keyboard - direct-action 

function  keys— direct  subtract— repeat  add  and  subtract— 7 f8  cap. 
"addo-x"  stands  for  a  family  of  versatile  adding-calculating  ma¬ 
chines - backed  by  nation-wide  service  and  repair  parts  facilities 

see  your  dealer  or  write:  "addo-x"  300  Park  Avenue,  New  York  22 
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Centialab 

CERAMIC  CAPACITORS 
FOR  SEMI-CONDUCTOR 
CIRCUITS 

COST 

UP  TO 

407. 

LESS 

THAN  PAPERS  OR 
ELECTROLYTICS 


I  These  are  Ultra-Kaps*— 

j  ultra-miniature  ceramic  ca¬ 

pacitors  for  any  low  voltage 
use  requiring  extremely  high 
capacities,  low  power  factor 
and  small  size. 

Ultra-Kaps  have  excellent 
stability  from  —  SS^C  to 
85“C  ...  and  there  has 
never  been  a  case  of  elec¬ 
trical  failure  among  the  mil- 
i  lions  of  them  now  in  the 

i  field. 

I  SPECIFICATIONS 

10  VDCW  Ultra  K«p« 

Capacitance  Range . 05  to  .47  mfd. 

Sizes . 290'  to  .840'  diam. 

Thickness . 156* 

i  Power  Factor  at  I  KC .  10% 

j  3  VDCW  UHra-Kaps 

i  Capacitance  Range . 02  to  2.2  mfd. 

Sizes . 125' to  .840' diam. 

Thickness . 156* 

Power  Factor  at  1  KC . 3% 

For  complete  technical  data  write 
for  Bulletins  EP-594R  and 
EP-746  or  contact  your 
Centralab  representative. 


Cen^iplfdb 

The  Electronics  DIv.  of  Globe-Union  Inc. 
9140  E.  Keefe  Ave.  •  Milwaukee  1,Wlt. 

In  Canada:  P.  O.  Box  400,  A)ax,  Ontario 

•Xrodeirork 


0401 5 
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OUR  30TH  ANNIVERSARY.  It  wasn’t  the  only  by-line  in  the  book, 
back  there  in  April,  1930.  But  it  was  the  first.  And  it  was  prominent: 
Thomas  A.  Edison. 

The  opening  article  in  this  magazine’s  first  issue  was  headlined 
“The  Future  Service  of  Electronics  to  Mankind.’’  Along  with  it  were 
pieces  by  Lee  De  Forest,  J.  Ambrose  Fleming  and  R.  A.  Millikan.  The 
McGraw-Hill  publication  Electronics  was  a  reality,  pioneering  a 
new  and  strange  word.  Six  months  before,  Wall  Street  had  crashed. 
But  the  magazine’s  eye  was  on  tubes,  not  ticker  tapes. 

In  the  first  issue  pains  were  taken  to  point  out  important  charac¬ 
teristics  of  the  pentode  tube,  then  just  coming  over  the  horizon.  In 
the  news  section  mention  was  made  of  a  new  set  of  equations  from 
Prof.  Einstein,  still  in  Berlin,  relating  gravitation  and  magnetism. 

When  it  started,  Electronics  was  “a  paper  devoted  to  the  design, 
manufacture  and  application  of  ail  things  using  a  radio  tube  or  an 
electric  eye.’’  Electronics,  the  industry,  was  largely  radio.  Since  then 
we  have  persisted  in  setting  a  course  for  an  expanding  art  which 
has  revolutionized  many  lives  and  will  revolutionize  many  more. 

Even  a  partial  list  of  authors  who  have  written  for  our  pages  reads 
like  a  Who’s  Who  in  the  Electronics  Industry.  V,  J.  Andrew,  W.  R.  G. 
Baker,  S,  Ballantine,  A.  B.  Dumont,  D.  G.  Fink,  R.  K.  Gessford,  L.  J. 
Giacoletto,  A.  N.  Goldsmith,  A.  Hazeltine,  C.  F.  Kettering,  P.  W. 
Klipsch,  W.  E.  Kock,  E.  A.  Laport.  And  many,  many  others. 

We’ve  published  a  great  deal  of  truly  significant  material.  During 
World  War  II  alone,  we  published  17  feature  articles  that  dealt  spe¬ 
cifically  with  major  problems  troubling  the  military  in  our  field.  We 
have  also  published  many  articles  which  anticipated  important  develop¬ 
ments  and  will  publish  many  more  in  the  years  ahead.  These  range 
from  report  of  a  “mysterious  ray’’  (“Microwaves  to  Detect  Aircraft,’’ 
Sept.  1935),  the  forerunner  of  radar,  to  first  publication  of  the  Smith 
Chart,  now  a  standard  tool  in  all  microwave  labs. 

We  published  the  earliest  detailed  design  article  on  tunnel  diodes. 
We  have  printed  many  articles  on  microminiaturization — and  more 
are  coming.  We  have  carried  perhaps  more  details  than  anyone  else 
about  satellites’  electronic  payloads.  And  special  reports,  long  an 
Electronics  hallmark,  continue  to  attract  wide  readership.  Typical 
were:  “The  Challenge  of  Space’’  (April  24,  '59),  “Modern  Communi¬ 
cations  Methods”  (Oct.  23,  ’59),  “Electronics  Research  &  Development 
Around  the  World”  (Feb.  12,  ’60). 

Our  articles  have  led  to  books:  Coblenz  and  Owens,  “Transistors: 
Theory  and  Applications”;  W.  R.  Bennett,  “Electrical  Noise”  (to  be 
published  shortly).  And  books  have  been  written  by  staff  members. 

The  growth  of  our  industry  is  refiected  in  the  growth  of  Eleo 
TRONics.  Before  the  first  issue  appeared  30  years  ago  this  month, 
5,000  subscribers  signed  up.  Circulation  has  grown  in  steady — and 
bigger — steps.  In  1940,  it  was  18,000  (up  13,000  over  1930) ;  1950— v-. 
33,000  (up  15,000);  1960—52,000  (up  19,000). 

For  three  decades  Electronics  has  been  a  feeder  of  specialized 
knowledge  to  research,  design,  production  and  management  men.  To 
meet  editorial  needs,  we  have  expanded  from  monthly  to  weekly. 

Coverage  has  expanded,  too.  In  addition  to  the  many  engineering 
and  business  feature  articles  carried  each  week,  today’s  issues  offer 
special  departments  for  research  and  development,  components  and 
materials,  production  techniques,  new  products,  finance,  and  so  on. 

Editorial  alertness  is  recognized,  too.  In  just  one  year,  Electronics 
editorial  pages  have  generated  more  than  7,000  individual  news  stories 
in  the  American  press. 
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Sharper  Definition . . .  Improved  Gray  Scale 

with 


A  Raytheon-designed  tetrode  g\m  insures  higher  resolution  —  1,000  TV  lines  at 
60%  modulation  —  and  improved  control  over  beam  cut-off  in  Raytheon’s  new 
CK7571/QK685  and  CK7575/QK787  recording  storage  tubes.  A  new  multiple 
collimating  lens  improves  background  uniformity  and  results  in  a  signal-to-shading 
ratio  of  ten. 

These  advanced  design  features,  plus  low  noise  and  stable  operating  characteris¬ 
tics,  make  Raytheon  recording  storage  tubes  ideal  for  frequency  and  scan  conver¬ 
sion.  Among  the  applications  where  these  tubes  play  an  important  role  are: 


•  Scan  conversion  for  bright  display  and  target  trails. 

•  Slow-down  video  for  transmission  of  still  pictures  over  telephone  lines. 

•  Stop  motion  to  permit  analysis  of  production  machinery  or  to  stop  action  in 
a  sporting  event. 

•  Signal-to-noise  improvement  of  radar  or  other  still  pictures  by  integration. 

•  Conversion  of  television  pictures  from  one  transmission  standard  to  another. 

•  Indication  of  moving  targets  by  electrical  comparison  of  pictures  taken  at 
different  times. 


For  scan  conversion  applications,  both  r.f.  read-out  and  video  cancellation 
techniques  have  proved  equally  effective  with  Ra}rtheon  single-  and  dual-gun 
storage  tubes. 

Rajrtheon’s  single-^n  CK7571/QK685  and  dual-gun  CK7575/QK787  recording 
storage  tubes  are  available  from  stock  in  sample  quantities.  Detailed  technical  data 
bulletins  are  yours  for  the  asking  —  write  direct  to  Dept.  2527. 


TYPICAL  OPERATING  CHARACTERISTICS 
CK7571/QK6«5  and  CK757S/QK787 

Anode  Voltage . 4,000  Vdc 

Magnetic  Focus  Resolution . 1,000  Lines  (nominal) 

Electrostatic  Resolution . ...700  Lines  (nominal) 

Output  capacitances: 

CK7571/QK685 . \2  mmI  (nominal) 

CK7575/QK787 . 27  (nominal) 

Maximum  Deflection  Angle . 30  Degrees 


CK7571/QI 

CK7S75/QI 


SI  Cliapel  Street,  Neerton  M,  Massachusetts 
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MIDDLE  AGE  MISSILE  PACKAGE 
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Craig’s  missile  packages  are  a  prime  example  of  the  skillful  combination  of 
MOBILITY  and  RELIABILITY.  The  missile  section  pictured  above,  for  instance,  is 
a  warbird  which  travels  first  class  in  a  transit  case  custom  designed  by  Craig  for 
maximum  strength  and  minimum  weight.  Every  detail  of  desrgn  is  calculated  to 
provide  extra  protection  —  from  the  tough,  lightweight  aluminum  shell  to  the 
special  shock  absorbing  vibration  isolators  of  foamed-in-place  polyurethane  —  a 
unique  Craig  development. 

It  is  this  kind  of  attention  to  detail  that  insures  both  MOBILITY  and  RELIABILITY. 
This  art  of  aluminum  fabrication  explains  why  Craig  handles  the  accommodations 
for  so  many  of  America’s  warbirds,  including  such  systems  as  Hawk,  Thor,  Jupiter 
and  Bullpup,  as  well  as  for  computer  components,  communications  equipment, 
optical  instruments,  and  a  host  of  other  fragile  items. 

This  specialty  is  one  small  facet  of  our  over-all  capability . . .  the  integration  of 
MOBILITY  and  RELIABILITY  in  complete  missile  and  electronic  systems. 


CRAIG  SKILLS  AND  SERVICES 

•  Systems  housings—  light  weight,  high- 
strength  aluminum  shelters,  vans  and 
trailers  for  mobile,  transportable 
ground  support  and  electronic  systems. 

•  Systems  components  —  including  tel¬ 
escoping  antenna  masts,  transit  cases, 
spare  parts  boxes,  equipment  racks, 
and  cabinets. 

•  Systems  installation  service  —  layout 
and  installation  of  complete  systems, 
through  final  checkout  for  maximum 
mobility  and  reliability.  Includes  all 
cabling,  shock  &  vibration  isolation. 


ENGINEERING  AND  RESEARCH  SERVICES 


AIR  TRANSPORTABLE  SHELTERS 


MOBILE  GROUND  SUPPORT 


FOAMED  PLASTIC  RADOMES 


I 


( 


MISSILE  AGE  MISSILE  PACKAGE 


m  ^p^SYSTEMS. 

MERRIMACK  ST.  LAWRENCE,  MASS. -TELEPHONE:  MUrdock  8-6961 
Boston,  Miss.,  CApiUI  7-7794 

WASHINGTON,  0.  C.,  DALLAS,  TEXAS  LOS  ANGELES  45, 

The  LsSialle  Buit^SlS  6300  North  Central  Expressway  CALIFORNIA 

1028  Connecticut  Ave.,  N.  W.  EMerson  l-55»  6214  W.  Manchester  Ave. 

District  7-1575  SPring  6-0025 

Business  systems  and  equipment  are  another  Craig  specialty  through 
LeFebure  Corporation,  Cedar  Rapids,  Iowa— a  Craig  subsidiary 


MISSILE  SUPPORT 


ELECTRONIC  SYSTEM  INSTALLATIONS  TELESCOPING  MASTS  AND  CONTROL  TOWERS  ENGINEERED  TRANSIT  CASE  UNDER  TEST 


Fast  Recovery  Diodes  Featuring 
Mil  Approved  Types*. • 

Low  Capacitance  Types ••• 

High  Conductance  Types* •• 

Low  Leakage  Types*** 

High  Voltage  Types 


All  types  immediately  available 
in  production  quantities .. .the  broadest 
line  in  the  industry! 


There  are  PSI  silicon  diodes  for  every 
application  in  advanced  computer  design. 
Listed  below  are  but  a  few  of  hundreds  of 
special  and  standard  cataloged  types. 

Highlights  of  the  extensive  PSI  line  are 
the  now  widely  used  Military  Types  IN643, 
IN662  and  IN663  . . .  the  new  extremely 
fast  recovery/low  capacitance  series  IN925 


thru  rN928 . . .  and  IN789  thru  IN804  high 
conductance  diodes  which  replace  older 
types. 

REGIONAL  SALES  OFFICES: 

HEW  YORK— 870  Broadway,  Newark  4,  N.J.*HUinboldt  4-6616 

TWX:  NK  1010 

PHILADELPHIA— 360  Huntingdon  Pike,  Rockledge 

•  Pilgrim  2-8089  TWX;  ROCKLEDGE  PA  Jt»64 
CHICAGO— 6957  W.  North  Ave..  Oak  Park,  Illinois 

•  Village  8-0760  *  TWX:  OKP  1547 
LOS  AHGELES— 8271  Melrose  Avenue  •  OLive  3-7850 
Jhone,  wire  or  write  for  complete  Bpecificaliont,  pricee  and  delivery 
echedulei.  *■ 


PSI  Authorized  Distributors  from  coast ~fo~ 
coast  can  supply  up  to  999  units  of  any  type 
at  factory  prices. 
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Military  Types 

IN643-662-663 


TTH 

M. 

mTME* 

MIN. 

FMt. 

B,MAX.  REVERSE 

V  CURRENT  UM 

REVERSE  RECOVBR 
CNARACTERISTieS 

•  iMita 

RRlts) 

CUR. 

•+t-o 

vaitiMA) 

»*C 

100*€ 

REVERSE 

RniST. 

(OlMS) 

MAI. 
RECOV. 
TIME  (.4 

lNM3t 

200 

10 

.025  (lOv) 
l(lOOv) 

15  llO&) 

200K 

0.3 

lN8S2t 

100 

10 

l(lOv) 

20(50v) 

20(10v) 
100  (SOv) 

lOOK 

0.5 

1NM3^ 

no 

100 

5(75vX 

50(75*) 

200K 

0.5 

tMil-E-l/1171(Si|C)  ^Mil-E-1/1139  (Si|C)  *Mil-E-l/1140  (SifC) 

Extremely  Fast 
Low  Capacitance  Types 

IN925thnilN928 


*Switchin|  from  5mA  to  —  10  volts  (Rl=1K,  Cl  —  IOmmO 
••Switching  from  5mA  to  —  10  volts 
(Rioop=100  ohms,  Ci^SMrif  including  diode  capacitance) 
•Maximum  DC  working  inverse  voltage  is  85%  of  minimum  saturation  voltagg 
OTHER  SPECIFICATIONS: 

Peak  Pulse  Current,  1  ^sec,  1%  duty  cycle:  3.0  Amps 
Storage  and  Operating  Temperature  Range  -6S*C  to  200*C 


NewHigh  Conductance  Types 

IN789  thru  IN804 


MIN. 

SAT. 

VOITACE 
•  tOOuP 

(•pWs) 

MIN. 
FWO. 
CUR. 
1.0  vatt 
(hM) 

MAX.  REVERU 
CURRENT  (4ia) 

REVERSE  RECOVUY 
CHARACTUISTICS 

MAX. 

CAP. 

•  zna 

VOLTS 

(ppt) 

TYPE 

NO. 

3S*C 

100*C 

REVERU 

RESIST. 

(OMat) 

MAX. 

RECOV. 

THNE* 

(Mt) 

TYPICAL 

RECRV. 

TIME^» 

(MmD 

1N925 

40 

5 

O 

1 

20  (lOv) 

20K 

0.15 

5.0 

4.0 

1N926 

40 

5 

0.1  (lOv) 

10  (lOv) 

20K 

0.15 

5.0 

4.0 

1N927 

65 

10 

mo 

II 

10  (lOv) 
25(50v) 

20K 

0.15 

5.0 

4.0 

1N928 

120 

10 

1 

0.1  (lOv) 
5.0  (50v) 

10  (lOv) 
25  (SOv) 

20K 

0.15 

♦  -1 

5.0 

4.0 

Study  these  specifications!  You’ll 
find  a  decided  dollar  advantage 
because  you  can  select  exactly 
the  specifications  you  require... 
and  have  the  added  assurance  of 
reliability  standards  unsurpassed 
in  the  industry! 


Pacific  Semiconductors.  Inc. 

12955  CHADRON  AVENUE,  HAWTHORNE,  CALIFORNIA 

(A  SUBSIDIARY  OF  THOMPSON  RAMO  WOOLDRIDGE,  INC.i 


ELECnONICS  •  APRIL  1,  1960 
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TRANSFORMERS 

YOU 


CAN 


COUNT 


»!t^ 


Reliability  is  much  more  than  just  a  feature  of  Electro's  transformers.  It  begins  as  an  integral  design  consideration;  and  many  bold 
design  innovations  have  been  pioneered  by  Electro  to  make  transformers  inherently  more  reliable.  Among  them:  new  developments 
in  the  use  of  epoxy  resins  for  encapsulation  and  coil  protection;  thinner  coils  with  greater  exposed  surface  area  for  faster  heat  transfer; 
a  unique  terminal  design  that  is  much  more  rugged;  special  filling  compounds  for  hermetically  sealed  transformers  that  eliminate  the 
thermal  expansion  problem  and  provide  better  thermal  conductivity.  Reliability  in  Electro’s  transformers  is  also  the  result  of  pains* 
taking  testing  and  rigid  quality  control.  Electro's  complete  facilities  include  in-plant  equipment  approved  for  qualification  testing  in 
accordance  with  MIL-T-27A.  Environmental  tests  are  conducted  to  assure  resistance  to  humidity,  temperature,  shock  and  vibration. 
Electro  reliability  begins  with  the  design,  continues  through  development,  manufacture  and  qualification,  and  results  in  a  better  product. 
If  you  need  a  more  reliable  transformer— talk  to  the  Electro  people.  F*'! 


from  microwatt  to  megawatt. . .  high  reliability  transformers 


ELECTRO  ENGINEERING  WORKS  /  401  FREDA  STREET,  SAN  LEANDRO,  CALIFORNIA 


BUSINESS  THIS  WEEK 


Reports  New  Techniques  for  Producing 
Micro-Alloy  Diffused  Bose  Transistor 

Improved  fabrication  of  its  micro-alloy  diffused 
base  transistor  (MADT)  through  the  use  of  a  new 
technique  is  reported  by  the  Lansdale  division  of 
Philco  Corp.  The  technique  is  known  as  ETL  (for 
Etching  by  Transmitted  Light). 

In  the  ETL  process,  high-intensity  light  is  focused 
on  one  side  of  a  wafer  of  semiconductor  material  and 
a  jet  of  electrochemical  solution  is  directed  on  the 
opposite  side.  Light  diffuses  through  the  material  and 
makes  hole-electron  pairs  available  at  the  surface 
being  etched,  thus  greatly  increasing  the  speed  and 
accuracy  of  etching.  Philco  says  the  technique  makes 
possible  extremely  flat  surfaces  120  mils  in  diameter 
and  larger. 

New  transistors  made  through  the  ETL  technique 
and  now  commercially  available  have  dissipation  rat¬ 
ings  as  high  as  500  mw,  compared  to  75  mw  for  earlier 
precision-etched  units.  At  a  clock  rate  of  10  Me,  the 
new  transistors  can  switch  currents  as  high  as  400 
ma.  The  company  says  an  even  more  dramatic  result 
of  the  ETL  technique  is  under  development:  an  MADT 
capable  of  dissipating  15  watts  and  switching  1  amp 
at  a  clock  rate  of  5  Me. 


Microminiature  Tube  Circuits  Are  Offered, 

Feature  Resistance  to  Nuclear  Radiation 

Nuclear  radiation  resistance  was  a  big  selling  point 
for  a  large  number  of  companies  at  this  year’s  IRE 
show,  particularly  in  the  field  of  miniature  devices. 
GE’s  Receiving  Tube  Department,  Owensboro,  Ky.,  for 
example,  demonstrated  its  thermionic  integrated 
micro-modular  (TIMM)  circuits,  which  it  says  will 
continue  operating  at  least  50  miles  from  the  source 
of  the  initial  gamma  pulse  created  by  a  one-megaton 
nuclear  bomb  explosion.  The  GE  tube  men  claim  tran¬ 
sistorized  digital  computer  circuits  would  fail  when 
exposed  to  conditions  equivalent  in  space  to  an  explo¬ 
sion  of  the  same  force  1,400  miles  away. 

The  company  says  TIMM  circuits  open  new  possi¬ 
bilities  such  as:  a  cigarette  pack-size  100-tube  digital 
computer  and  a  telephone  book-size  airplane  guidance 
system.  The  circuits  would  permit  space  vehicle  in¬ 
stallation  of  six  times  as  much  electronic  circuitry  as 
with  presently-used  components,  GE  adds. 

In  the  circuits,  tube-parts — cathodes,  grids  and 
anodes — are  combined  with  resistors,  coils  and  capaci¬ 
tors.  Thermal  insulating  material  surrounds  the  cir¬ 
cuits,  permitting  them  to  heat  themselves  from  the 
same  electrical  energy  source  by  which  they  operate 
after  an  initial  application  of  heat  from  an  external 
source  starts  cathode  emission.  A  free-running  multi¬ 
vibrator,  an  “and-gate”  and  a  bistable  multivibrator 


Increased  Production,  Marketing  Activity 
Forecast  for  Electroluminescent  Devices 

Electroluminescent  devices  are  forging  ahead  tech¬ 
nically  in  a  number  of  companies,  with  a  correspond¬ 
ing  boost  in  production  plans  and  marketing  activity. 
Sylvania  has  just  introduced  a  group  of  low-power 
display  devices  which  it  says  makes  possible  “substan¬ 
tial  progress  in  the  design  of  electronic  equipment 
used  in  data  processing,  radar,  countermeasures,  medi¬ 
cine,  air  and  sea  traffic  control  and  entertainment.” 
The  company  says  miniaturized  photoconductive-elec- 
troluminescent  switches  may  eliminate  the  need  for 
bulky  and  complicated  switching  matrices  in  complex 
logic  circuits. 


ELECTRONICS  NEWSLEHER 


Thermoelectric  developments  and  capabilities  were 
shown  during  the  IRE  show  by  several  companies. 
RCA  showed  a  thermoelectric  refrigeration  unit  for 
submarines  built  under  a  BuShips  contract;  Westing- 
house  showed  spot-cooling  devices;  Borg-Warner 
showed  a  generator.  General  Instrument  Corp.  an¬ 
nounced  availability  of  “Evaluation  samples”  of  its 
one-foot  high,  10  lb  generator  for  $5,000.  Company 
says  semiconductor  thermopiles  convert  85  of  the 
heat  of  the  burning  gas  into  5  watts  of  power,  adds 
that  unattended  unit  will  run  for  a  year  on  $10  worth 
of  ordinary  propane  gas. 

Broadband  data  link  for  transmitting  up  to  10  Me 
of  video  data  is  announced  by  Texas  Instruments. 
System  is  designed  to  handle  information  gathered 
by  airborne  radar  mappers.  The  15-lb  2-watt  output 
transmitter  reportedly  improves  picture  quality  at  the 
ground-based  receiver  by  simplifying  the  transmission 
procedure,  gives  more  information  and  saves  more 
than  100  lbs  by  eliminating  several  components. 

Two  new  thin-film  devices — one  for  logic  circuits, 
the  other  for  memory  systems — are  being  developed 
by  Eiichi  Goto  of  Tokyo  University.  Aim  of  this  work 
is  to  raise  the  frequency  limitations  of  the  basic 
parametron  computer  element. 

Micron-thick  permalloy  plated  onto  copper  wire  is 
the  basis  for  both  devices,  one  of  which  replaces  the 
wound  ferrite  in  the  parametron.  Plated  wire  is  used 
as  the  inductance  core  in  the  parametron  tank  with 
coil  wound  around  it.  Goto  figures  the  winding  can 
be  printed  on  so  that  manufacture  will  be  a  continuous 
process :  Plated  wire  is  coated  with  insulating  material 
and  then  copper,  which  is  subsequently  etched  away, 
leaving  winding. 

Memory  system  use  of  thin-film  wire  uses  wires 
woven  into  a  matrix.  Such  a  system  presumes  the  use 
of  a  parametron  or  other  phase-locked  oscillator  as 
both  input  and  output  since  it  relies  on  a  circuit  that 
both  amplifies  and  discriminates  among  various  har¬ 
monics. 
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WHAT’S  BEHIND 
A  BMEWS  RADAR? 

Years  of  experience — for  as  early  as  1954,  General 
Electric  had  conceived  and  developed  radar  equipment 
capable  of  detecting  ballistic  missiles  at  1,000  miles.  This 
was  the  forerunner  of  the  AN /FPS-50  surveillance  radar 
being  provided  by  General  Electric  under  subcontract  to 
RCA  for  the  Air  Force  Ballistic  Missile  Early  Warning 
System  (BMEWS). 

The  AN/FPS-50  radar  equipment,  with  a  range  in 
excess  of  2,000  miles,  is  a  singular  example  of  achievement 
in  defense  electronics.  It  is  another  milestone  in  General 
Electric’s  sustained  engineering  effort  to  develop  and  pro¬ 
duce  equipment  to  meet  the  unprecedented  detection  prob¬ 
lems  posed  by  ICBM’s. 

T^ognss  k  Our  Moit  Imporftnf  T^oduct 

GENERAL^  ELECTRIC 

DEFENSE  ELECTRONICS  DIVISION 
HEAVY  MILITARY  ELECTRONICS  DEPARTMENT 
SYRACUSE.  NEW  YORK 


I 


lO 


©■•  O 


g 


MODEL  T03«-SM 


NOW.  ••  higher  current  REGATRANS 


WIDE  RANGE  MODELS 


1  D-C  OUTPUT  1 

VOLTS 

AMPS 

0-60 

0-15 

0-35 

0-30 

0-32 

0-30 

0-14 

0-30 

0-7 

0-30 

Brief  Specifications  (all  models) 

REGULATION,  LINE  OR  LOAD;  0.03%  or  0.01  V 

(0.01%  or  0.003  V  ovoiloblo). 

RIPPLE:  Lass  than  1  millivolt  rms. 

CIRCUIT  PROTECTION:  (1)  alactronic  circuit  braokar  plus  (3)  alactro* 
mognatic  circuit  braokar  plus  (3)  input  lina  fusad. 

NARROW  RANGE  MODELS  ALSO  AVAILABLE 

REQUEST  BULLETIN  721 A  (Revised)  FOR  COMPLETE  SPECIFICATIONS 


LE 

CTRONIC 

IVIEi 

COMP 

U  R  E IVI E  NTS 

ANY  OF  RED  BANK 

RED  BANK  •  NEW  JERSEY 

REGATRAN^ 
SEMICONDUCTOR 
POWER  SUPPLIES... 

Here’s  reliability  •  #  #  Since  their 
introduction^  overJ^Aonths  ago, 
not  one  Regatran  has  lost  a  series  transistor 
due  to  short  circuits  or  overloading^ 


e  Ragistarad  U.  S.  Potant  OfRca.  Potants  Issuad  and  Panding. 
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BARNSTEAD 
ENGINEERED 
WATER  PURIFICATION 
EQUIPMENT 


18,000,000  OHM  WATER 

This  Barnstead  equipment  engineered  in 
series  consists  of  sand  and  carbon  filter, 
high-capacity  four-bed  demineralizer,  two 
Barnstead  High-Purity  Stills,  Tin-lined 
tank,  Mixed-Bed  Demineralizer,  MF  Sub¬ 
micron  Filter.  Tin-lined  Heater.  Pro¬ 
duces  18,000,000  ohm  water  in  production 
quantities,  completely  free  of  minerals, 
organics,  bacteria,  and  submicroscopic 
particles  down  to  0.45  micron. 


COOLING  WATER 
RE-PURIFYING  SYSTEM 

adds  thousands  of  hours  to  UHF  trans¬ 
mitting  tube  life.  Saves  additional  hours 
of  maintenance  ordinarily  spent  in  citric 
acid  cleaning  procedures  within  the  cool¬ 
ing  system.  Write  for  detailed  Bulletin  149. 


TRANSISTOR  WASHER 


Rinses  transistors,  diodes,  and  other  small 
components  in  hot,  ultra  pure  water.  Sys¬ 
tem  filters  out  particles  to  0.45  micron. 
Continuous  re-purification  system  con¬ 
serves  water  resulting  in  substantial  sav¬ 
ings.  Write  for  Bulletin  146. 


Mtarnstea 

STILL  AND  STERILIZER  CO. 

84  Lanesville  Terrace,  Boston  31,  Mass. 


BOSTON  NEW  YORK  CLEVEUND 

JAmaica  Klnfsbridfe  ACadeinY 

4-3100  a-ISSZ  6-«623 

CHICA60  PHILADELPHIA  WASHINSTON,  D.C. 
ROftrt  Park  LOcast  District 

1-01Z3  a-IZOA  7-1143 

LOS  AN6ELES  SAN  FRANCISCO  DETROIT 
RYan  TEmplabar  ENtarprise 

1-0663  3-5391  7433 


WASHINGTON  OUTLOOK 


The  Eisenhower  Administration  is  mulling  over  a  plan  to  expand  the 
number  of  Atlas  and  Titan  ICBMs  by  18  percent.  The  Air  Force  has 
proposed  that  the  Atlas-Titan  force  be  increased  from  270  missiles  to 
312  by  1963.  The  proposal  calls  for  erection  of  additional  launching  pads 
at  bases  now  under  construction  or  scheduled,  rather  than  the  building 
of  new  ICBM  installations.  The  extra  missiles  would  be  all-inertial 
guidance  types  capable  of  salvo  launching  from  underground  sites. 

At  press  time,  there  was  no  sign  of  an  Administration  decision  on  the 
proposal.  The  Budget  Bureau  wants  the  Defense  Dept,  to  offset  the 
cost  of  the  proposal — some  $400  million  would  probably  be  involved — by 
trimming  other  weapon  projects.  Defense  Secretary  Gates  argues  that 
such  cuts  should  not  be  forced  on  the  Pentagon,  that  the  cost  should  be 
borne  by  a  supplemental  appropriation  request  to  Congress  this  spring. 
The  Navy,  like  the  Air  Force,  has  proposed  an  increase  for  its  key  stra¬ 
tegic  weapon  system.  It  wants  funds  to  build  six  Polaris  submarines 
in  addition  to  the  three  authorized  in  the  fiscal  1961  budget,  plus  funds 
to  produce  the  missiles  required  by  the  additional  vessels. 

The  Navy  plea  for  more  money  faces  tougher  sledding  than  the  Air 
Force  proposal.  Defense  Secretary  Gates,  though  a  former  Navy  Secretary 
and  a  long-time  Polaris  proponent,  still  feels  the  present  program  of  three 
subs  a  year  is  about  as  far  as  the  Pentagon  should  go  “until  we  get  more 
confirmaion  (of  the  system’s  capabilities)  and  increase  our  confidence.” 

The  Navy  will  get  a  chance  to  sell  its  plan  soon  with  a  series  of  full- 
scale  Polaris  tests.  If  the  tests  prove  out  impressively,  it’s  likely  the 
submarine-missile  program  will  be  sharply  accelerated.  Washington  strat¬ 
egists — including  the  Air  Force — are  excited  over  the  Polaris  concept 
and  its  theoretical  invulnerability  to  an  enemy  attack. 

#  The  debate  over  the  missile  gap  continues.  Defense  Secretary  Gates, 
who  has  become  the  storm  center  in  the  latest  round  of  controversy, 
was  put  on  the  griddle  two  weeks  ago  by  the  Senate  Preparedness- 
Space  Committees  headed  by  Senator  Lyndon  B.  Johnson  (D.,  Tex.). 

Gates  was  asked  to  clear  up  the  apparent  disagreement  between 
his  claims  on  the  so-called  “gap”  and  a  secret  report  on  the  issue 
by  CIA  Director  Allen  Dulles.  Gates  has  told  Congress  the  gap 
between  the  U.  S.  and  Russia  has  “narrowed.”  Dulles  reportedly  said 
Soviet  ICBM  “launching  capability  has  increased.” 

Gates  said  it  is  “unwise,  misleading,  and  difficult”  to  get  into 
“ratios  and  specific  numbers”  comparing  U.  S.  and  Soviet  missile 
capabilities.  But  he  reiterated  his  belief  that  “Russian  missile  supe¬ 
riority  is  not  as  great  as  previously  estimated.”  He  said  there’s 
“evidence”  that  the  Russians  are  not  engaged  in  an  ICBM  “crash” 
program.  The  committee’s  ranking  Democrats — presidential  aspir¬ 
ants  Johnson  and  Stuart  Symington — were  not  convinced. 

#  A  new  twist  in  the  squabble  over  patent  policies  has  developed. 
Senator  Joseph  C.  O’Mahoney,  chairman  of  the  Senate  Patents  Sub¬ 
committee,  has  introduced  a  bill  which  aims  at  free  distribution  of 
patent  rights  stemming  from  basic  research  on  government  con¬ 
tracts.  The  bill  is  a  product  of  a  special  study  by  the  subcommittee. 

Another  provision  in  the  bill  would  authorize  the  National  Science 
Foundation  to  recommend  disposition  of  patent  rights  on  basic 
research  projects  financed  by  the  government. 

Under  the  present  system,  the  Defense  Department — by  far  the 
largest  contracting  agency — generally  allows  the  contractor  to  keep 
any  patent  rights  that  develop  and  demands  only  a  royalty-free 
license  to  use  the  invention. 
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Pioneer  V 

Paddlewheel  Planetoid 
Is  Vaulting 

Through  Unexplored  Space 
Toward  The 
Orbital  Path  of  Venus 


At  this  moment  Pioneer  V,  one  of  the  most  advanced  space 
probe  vehicles  ever  launched,  is  on  a  course  toward  the  path 
of  Venus— 26  million  miles  from  earth.  Blasted  aloft  March  11 
by  aThorAble-4  rocket  booster,  this  miniature  space  laboratory 
will  reach  its  destination  in  about  130  days. 

The  project,  carried  out  by  Space  Technology  Laboratories 
for  the  National  Aeronautics  and  Space  Administration  under 
the  direction  of  the  Air  Force  Ballistic  Missile  Division,  may 
confirm  or  disprove  long-standing  theories  of  the  fundamen¬ 
tal  nature  of  the  solar  system  and  space  itself. 

Energy  from  the  sun  — captured  by  almost  5,000  cells 
mounted  in  the  four  paddles— is  used  to  supply  all  of  the  elec¬ 
trical  power  to  operate  the  sophisticated  array  of  instrumenta¬ 
tion  packed  into  the  94-pound  spacecraft  which  measures  only 


By  combining  a  phenomenal  digital  electronic  brain  (telebit) 
with  a  powerful  radio  transmitter  inside  the  satellite,  STL  scien¬ 
tists  and  engineers  expect  to  receive  communications  from 
Pioneer  V  at  their  command  over  interplanetary  distances  up 
to  50  million  miles. 

STL’s  technical  staff  brings  to  this  space  research  the  same 
talents  which  have  provided  over-all  systems  engineering  and 
technical  direction  since  1954  to  the  Air  Force  missile  pro¬ 
grams  including  Atlas,  Thor,  Titan,  Minuteman,  and  related 
space  programs. 

Important  positions  in  connaction  with  thesa  activitias  ara  now  availa- 
bla  for  sciantists  and  anginaars  with  outstanding  capabilitias.  tnquirias 
and  rasumas  ara  invitad. 


26*  in  diameter. 

SPACE  TECHNOLOGY  LABORATORIES,  INC.  ^0 


Los  Angalas  a  Santa  Maria  a  Edwards  Rockat  Basa  a  Chayanne 

Capa  Canavaral  a  Manchastar,  England  a  SIngapora  a  Hawaii  P.  0.  Box  95004,  Los  Angeles  45,  CalifomiB 
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Important  facts  to  know  about  Laminated  Plastics 


LAMINATED  PLASTICS  What  they  are,  where  they  can  he  used 


Taylor  laminated  plastics,  also  known 
as  reinforced  plastics,  are  thermoset- 
ting-type  materials  formed  by  impreg¬ 
nating  paper,  cotton  cloth,  asbestos, 
glass  cloth,  nylon  or  other  base  ma¬ 
terials  with  synthetic  resins  and  fusing 
them  into  sheets,  rods,  tubes  and  spe¬ 
cial  shapes  under  heat  and  pressure. 
These  materials  exhibit  a  valuable 
combination  of  characteristics,  includ¬ 
ing  high  electrical  insulation  resistance, 
structural  strength,  strength-to-weight 
ratio,  and  resistance  to  chemical  re¬ 
action;  also  adaptability  to  fabricating 
operations. 

Types  ef  teaiiNited  plastics  node  by  Toylor 

There  are  four  basic  types  of  Taylor 
laminated  plastics  commonly  specified 
and  used  throughout  industry  today. 
They  are  as  follows: 


Phenolic  Lcunlnotes.  Paper,  cotton 
fabric  or  mat,  asbestos,  glass  cloth  or 
nylon  bases  impregnated  with  phenol 
formaldehyde  resins.  These  provide 
strength  and  rigidity,  dimensional  sta¬ 
bility,  resistance  to  heat,  chemical  re¬ 
sistance,  and  good  dielectric  character¬ 
istics.  Some  Taylor  grades  are  excel¬ 
lent  basic  materials  for  gears,  cams, 
pinions,  bearings  and  other  mechanical 
applications.  Others  are  widely  used  in 
terminal  boards,  switchgear,  circuit 
breakers,  switches,  electrical  appli¬ 
ances  and  motors.  Also  in  radios,  tele¬ 
vision  equipment  and  other  electronic 
devices;  and  in  missiles  as  nose  cones, 
exhaust  nozzles,  and  combustion  cham¬ 
ber  liners. 


M«lamina  Lcmincrtos.  Glass  cloth  or 
cotton  fabric  impregnated  with  mela¬ 
mine  formaldehyde  resin.  Taylor  mela¬ 
mine  laminates  have  superior  mechan¬ 
ical  strength  and  are .  especially  de¬ 
sirable  for  their  arc-resistant  qualities. 
Good  flame  and  heat  resistance,  good 
resistance  to  the  corrosive  effects  of 
alkalis  and  most  other  common  sol¬ 
vents,  besides  other  favorable  char¬ 
acteristics.  Typical  applications  include 
arc  barriers,  switchboard  panels,  and 
circuit-breaker  parts  in  electrical  in¬ 
stallations. 


Silicon*  Lamlnot*!.  Continuous-fila¬ 
ment  woven  glass  fabric  impregnated 
with  a  silicone  resin.  These  laminates 
combine  high  heat  resistance  (up  to 
500*  F.  continuous)  with  excellent 
electrical  and  mechanical  properties. 
They  are  primarily  used  in  high-tem¬ 
perature  electrical  applications  and 
high-frequency  radio  equipment. 

Epoxy  Lamlnotos.  Continuous-fila¬ 
ment  woven  glass  fabric  or  paper  im¬ 
pregnated  with  epoxy  resin.  Glass- 
fabric  grades  are  designed  for  use  in 
applications  requiring  high  humidity- 
resistance,  good  chemical  resistance. 


and  strength  retention  at  elevated  tem¬ 
peratures.  Paper  grades  are  used  under 
high-humidity  conditions  where  re¬ 
sistance  to  acids  and  alkalis  is  required. 
Both  grades  are  characterized  by  good 
dielectric  strength,  low  dielectric  losses, 
and  high  insulation  resistance  even 
following  severe  humidity  conditions. 

•  •  • 

Recent  technical  advances  in  the  bond¬ 
ing  r>f  various  metallic  and  nonmetallic 
materials  to  laminated  plastics  have 
opened  up  new  design  opportunities. 

It  is  now  possible  to  bond  virtually  any 
compatible  material  with  a  laminated 
plastic  to  form  a  composite  which 
combines  the  advantages  of  both.  One 
of  the  first  composite  materials  was  a 
copper-clad  laminate  used  for  printed 
circuits.  More  recent  composite  lam¬ 
inates.  usually  manufactured  to  cus¬ 
tomer  specification,  include  the  follow- 
.ing:  Taylorite*  vulcanized  fibre-clad, 
rubber-clad,  asbestos-clad,  aluminum- 
clad,  beryllium-copper-clad,  stainless- 
steel-clad,  magnesium-clad,  and  silver- 
and  gold-clad.  Any  one  of  these  ma¬ 
terials  can  be  sandwiched  between 
sheets  of  laminates,  too,  and  can  be 
molded  to  fit  specific  requirements. 

Send  for  complete  information  about 
any  or  all  of  these  Taylor  laminates. 
And  remember  Taylor’s  new  selection 
guide  will  simplify  your  problems  in 
choosing  the  right  laminate  for  your 
specific  application.  Taylor  Fibre  Co., 
Norristown  40,  Pa, 

“Wu/wr 

tAMIKMTtO  HAST/CS  M ¥UlCAWUfe  flllK 
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Reliability  in  Semiconductors 


Semiconductor  technology  has  advanced 
to  the  point  where  reliability  can  be  pre¬ 
dicted  accurately,  rather  than  “guessti¬ 
mated”  on  the  basis  of  extrapolation 
from  previous  data.  The  Raytheon  tran¬ 
sistors,  diodes  and  rectifiers  listed  in  this 
condensed  catalog  have  been  subjected 
to  thorough  reliability  analysis,  which  is 
now  available  for  your  study  and  refer¬ 
ence.  Use  of  this  new  reliability  data  will 
help  in  the  selection  of  many  Raytheon 


Semiconductor  products  where  reliabil¬ 
ity  is  a  controlling  condition. 

In  this  handy  guide  you  will  find  basic 
data  on  a  wide  range  of  Raytheon  tran¬ 
sistors,  diodes,  and  rectifiers.  You  will 
want  to  keep  it  on  file  for  ready  reference 
whenever  your  circuit  designs  call  for 
semiconductor  prod- 
ucts  of  demonstrated  /CTTj|jTj||^ 
reliability. 


RAYTHEON  SEMICONDUCTORS 


Your  Condensed  Guide 


TRANSISTORS 


GERMANIUM  TRANSISTORS 
COMPUTER  SWITCHING 


t 

Tjaa 

NFN 

TtMalUagt 

-S®Cla+ll»C 

CimA(T0-5) 

2N43« 

2N439 

2N440 

2N1090 

2N1(N1 

FHF 

Taaic.  Raaga 

-trCM-fVC 

ClMAaOf) 

2N65S 

2N659 

2N6G0 

2N661 

2NG62 

PNP 

Tama.  Ring* 

-i?Cla+B“C 

CaNhaO-l) 

2N404 

2N425 

2N426 

2N427 

2N42S 

2N1017 

2N10U 

■vrr  Hfii  Mfj} 

Mil 

ViNi  Me 


Twm.  Rm|«  2N39S  15 

-#CI*+IH°e  2N396  20 


Mwlium 
1.3  Current 
1.1  High 

Fruqutncy 


t Value*  nhowii  are  averaae  parameter  mea.*urefiieiita  uDieat  otherwiee  Indicated.  For 
Individual  list  condition*,  refer  to  the  renpective  technical  speclAcatlon*  available 
upon  request. 


GERMANIUM  TRANSISTORS 
SUBMINIATURE 


PHF  RF  SWITCH  CK2S  CK2SA  -30  4 

TMif.llMp  CK26  CK26A  -25  6 

-inii+irc  CK27  CK27A  -20  11 

CK28  CK28A  -15  17 

CK4  CK4A  -24  12 


X  15  2.2  Medium  Current 

40  IS  2.2  Hifti  Fr^uency 

55  20  x.i  High  Gain 

to  30  1.1  Switches 

See  Data  Sheet  for  Characteristics 


GERMANIUM  TRANSISTORS 
GENERAL  PURPOSE  AUDIO 


t 

*CE 

PtMf  ftiis 

•co 

mist 

fm 

Mai. 

ClanA 

Faclir 

VaRi 

Dl 

a* 

OR 

2N422 

-20 

50 

40 

6 

6.5  Mai. 

MfP 

2N464 

-40 

26 

40 

6 

12 

Tama.  Raaga 

-*PCta+«^ 

2N465 

2N466 

-30 

-20 

45 

90 

42 

44 

6 

6 

12 

12 

CaMAaO-S) 

2N467 

-15 

IM 

45 

6 

12 

GERMANIUM  TRANSISTORS 
GENERAL  PURPOSE  RADIO  FREQUENCY 


t 

*CE 

fog 

kfa 

®ah 

ih" 

Mm. 

t-l  Me 

Tna 

VaNi 

MC 

aaf 

ahan 

PNP 

2N413 

-18 

2.5 

30 

12 

40 

Tama.  Range 

-inia-i-irc 

!  2N414 

2N416 

-15 

-12 

7 

10 

60 

to 

12 

12 

55 

65 

CtiaA(T0-9) 

2N417 

-10 

20 

140 

12 

100 

GERMANIUM  TRANSISTORS 
AUDIO  CIRCUITS.  ENTERTAINMENT 


t 

Tr»a 

SagWy 

CIrtait 

Oati  A  AmgRBir 

Clatt  1  AamRlIar  | 

Mai. 

Vans 

Htaga 

Gain 

Dl 

Dhtartiai 

% 

Gaia 

Dl 

Diilmtiaa 

% 

2N359 

22 

Output 

37* 

5^ 

30t 

8t 

PHP 

2N360 

22 

Output 

34^ 

5^ 

27t 

8t 

Tam#.  Raaga 

2N361 

22 

Output 

30* 

5^ 

24t 

8t 

-69°Cla4«°C 

2N362 

9 

Driver 

42 

Cam  A(T0-5) 

2N363 

9 

Driver 

40 

211631 

22 

Output 

35** 

8»^ 

— 

2N632 

22 

Output 

— 

25tt 

8t 

2N633 

22 

1 

Output 

- 

- 

258 

82 

•c:ia>«  A  1*0  »  so  mW,  tCla.**  U  Po  »  4.10  mW,  ••Claes  A  Po  -  30  mW 
{CUss  B  Po  »  150  roW.  OV  supply  for  all  ratinffs. 


SIUCON  TRANSISTORS 
SWITCHING 


t 

T»*a 

■eo 

M* 

*tt 

mA 

*CE 

Mai. 

VaRi 

"fe 

»ial* 

VaHi 

®ah 

f-llMte 

ept 

fog 

Me 

PNP 

Taam.  Raaga 

-ll^ta-i-IHC 

CaiaAaO-i) 

2N327A 

2N328A 

2N329A 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

-40 

-35 

-30 

15 

X 

u 

0.3 

0.5 

0.6 

55 

55 

55 

.IX 
.2X  1 

.2X 

NPN 

Taam.  Range 

-^cta+iwe 

eaiaA(T0-D 

2N619 

2N620 

2N621 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

40 

35 

X 

15 

X 

X 

0.5 

0.5 

0.5 

X 

X 

X 

.2X 

.2X 

.3X 

NPN 

Tama.  Raaga 

-«*Cla+t79^ 

CaaaA(T0-D 

2N1386 

2N13S7 

2N337 

2N338 

0.006 

0.006 

0.05 

0.05 

0.006 

0.006 

0.05 

0.05 

25 

X 

45 

45 

to 

X 

3S 

to 

0.6 

0.6 

1.5 

1.5 

4.0 

4.0 

2.0 

2.0 

25 

25 

10 

X 

•See  data  abeet  tar  teat  conditions. 

SILICON  TRANSISTORS 
SMALL  SIGNAL 


t 

Typa 

■eo 

A* 

■eo 

A* 

PNP 

Taait.  Raaga 

-ircia-i-iirc 

CataKTO-i) 

2N1623 

2N1034 

2N1035 

2N10X 

2N1X7 

0.005 

0.005 

0.005 

0.005 

0.005 

o.ox 

0.X5 

0.005 

0.X5 

0.005 

Taa*.Raata 

-^cia+iirc 


SILICON  TRANSISTORS 

HIGH  FREQUENCY,  GENERAL  PURPOSE 


t 

T|»a 

■eo 

M* 

■co 

mA 

*CE 

VaRi 

Ma 

ime 

rh" 

Ime 

ahan 

— 

PG. 

laiMar- 

altad 

Dl 

®ah 

i-ttMte 

Mpl 

lag 

Ml 

NPN 

2N1388 

0.01 

0.01 

45 

10  0 

IX 

X 

4.0 

75 

Tama.  Raaga 

2NI389 

O.OI 

0.01 

X 

70 

IX 

15 

4.0 

25 

-i^ta+17f>C 

2N13X 

0.01 

0.x 

X 

40 

IX 

10 

4.0 

12 

CaMA(T0-5) 

2N1528 

0.01 

0.01 

25 

4.0 

IX 

13 

4.0 

15 

All  are  established ...  All  a 


r 


o  the  Reliable  RAYTHEON 


DIODES 


STUD  MOUNTED 


GERMANIUM  DIODES -GLASS 
GOLD  BONDED 


SILICON  TRANSISTORS-SUBMINIATURE 


GERMANIUM  DIODES 

Tmp.  Ram 

-sstM+irc 


1N270 

1N273 

1N276 

1N277 

1N281 

1N283 


SlUCON  TRANSISTORS 
HIGH  VOLTAGE 


GERMANIUM  DIODES- 
METAL  CASE,  GOLD  BONDED 


Mil  RrwM  CwtmU 
Ir^A 


GOLD  lONDED 
GERMANIUM  DIODES 
Tmrii.  RlRfl 

-ircM+src 

Csst  D 

(Mitil  mU  Gilts) 


NRN 

Tnh.  Rmii 

-ircii+tir>c 

CimA(TO-S) 


lONDED 
SlUCON 
DIODES 
Tmi.  Rm|i 
-^Ct»+150°C 


1N300 

1N300A 

1N300B 

1N432 

1N432A 

1N432B 

1N301 

IN30IA 

1N301B 

1N460 

1N460A 

1N460B 

1N303 

1N303A 


SILICON  TRANSISTORS 
HIGH  POWER 


BONDED 
SILICON 
DIODES 
Timp.  RMit 
mti+isrx 


1N303B 

1N433 

1N433A 

1N433B 

1N434 

1N434A 

1N434B 

1N302 

1N302A 

1N302B 

CK863 

CK863A 

CK863B 


Al  MmrMMRtt  M  mMwrI  M  T 
DISSIPATION  COEFFICIENTS 
For  All  Silicon  Typos 
For  All  Gorminium  Submin  Typos 
For  All  Germanium  PNP  TO-S  Types 
For  All  Germanium  NPN  TO-S  Types 


~  2S°C  ealett  (Huroise  inteiM 
la  Air  lalifMt  Siak 

See  Individual  Data  Sheets 
0.75*C/mW  0.35*C/m\l* 

0.35*C/mW  0.18^/mW 

0.6*C/mW 


KatlDKS  at  25°C  unless  otherwise  luillcated 


MILITARY  QUAUFIED  PRODUCTS 

•a  types  The  teRaoiai  R^aea  types 

previl:  have  received  SifRil  Caps  AppravM: 

SpacWcaUea  Type  SpacUicaUea 


JANINIM 

JAN1N253 

JANIN254 

iANlN2SS 

JAN1N2S6 

JAN1NS3< 

JANINMO 

jANlNS47 


MIL-E-I/700 

MIL-E-I/1024A 

MIL-E-I/989B 

MIL-E-1/990B 

MIL-E-1/991B 

MIL-E-l/10e4A 

MIL-E-1/108SA 

MIL-E-1/10B3A 


MIL-T-19SOO/56A<Si|.  C.) 
MIL  T-19500/S7A(Sig.  C.) 
MIL-T-19S00/4IA(Si|.  C.) 
MIL-T-19SOO/42A(Si|.  C.) 
MIL-T-I9S00/43A<Si|.  C.) 
MIL  T-19S00/44A(Si|  C.) 
MIL-T-l9S00/498(Si|.  C.) 
MIL-T-19SOO/SOA(Si|.  C.) 
MIL-T-19S00/SIA(Si|.  C.) 
Mll-T-19500/52B(Si«.  C.) 

The  liReoiai  Raytheea  type  hat  received  Air  Ferte  ApprevN: 

rpo  2N404  Specification  MIL-T-19S00/20  (USAF) 


2N416 

2N417 

2N425 

2N426 

2N427 

2N428 

2N464 

2N46S 

2N4G6 

2N467 


available  in  production  voluvne 


Type 

<E0 

mA 

TCI 

VaRs 

TcE 

VeNi 

2N1468 

j 

0.01 

70  ' 

70 

2N745 

O.OS 

2N746 

0.05 

2N747 

0.006 

2N748 

0.006 

2N749 

0.01 

2N7S0 

0.01 

2N751 

0.01 

t 

Type 

>VCCR 

MM. 

VeNt 

>VEB0 

MM. 

Ueltt 

■CER 

Mia. 

**M 

MT 

RES 

Mpl 

ahai 

^E 

NPN 

TeRM.IIaa|e 

-irClP4-2N°C 

CaeeG 

2N389 

2N424 

2H1470* 

60 

80 

sot 

10 

10 

3 

1.5 

075 

5.0 

10.0 

3.0 

35 

35 

50 

N  Semiconductor  Family 


RECTIFIERS 


GERMANIUM  DIODES- 
GENERAL  PURPOSE 


Wtrkint 
Vkltact 
Tyyt  Mil 
VMU 


GERMANIUM 

GLASS 

DIODES 

TMip. 

Rm|« 

^Clt 

-t-src 

C«mF 

(GIms) 


SlUCON  DIFFUSED  JUNCTION  RECTIFIERS -GLASS 


IaYTHEoJ 


HMULATfo  true 


Im-  RieIMM 
CotmR 

B*e  lire 


Rwwn  CwrwKMiL) 
M  mA  M  SyidM  VMIa|« 


SILICON 

1N64S 

22S 

400 

ISO 

225 

RECTIFIERS 

1N646 

300 

400 

150 

300 

Tmm.  Rmii 

-ircM-i-iirc 

1N647 

1N64< 

400 

soo 

400 

400 

150 

150 

400 

SOO 

CsmE 

(NMH  Mi  Qlsis) 

_ 1 

SlUCON  DIFFUSED  JUNCTION  RECTIFIERS- LOW  CURRENT 


AftRlMIIM 

CmM 

irc  la^ 


DIFFUSED 

JUNCTION 

SlUCON 

RECTIFIERS 

TlMI.RM|i 

-srcM+ia^ 

CmH 

(MfWaMQIaM) 


SO 

250 

50 

SO 

250 

100 

so 

2S0 

200 

so 

250 

300 

so 

250 

400 

so 

2S0 

SOO 

so 

2S0 

600 

Rntm  C«T«N(MaL) 
M  M*  M  S|tllM  VMMri 


NON-INSUUTED 
ANODE  TO  nUD 
Tmml  Rmh 
ircii-i-iM^ 
CmI 

(IMMaMOtai) 


INSUUTED  STUD 

Tim  Rai|i 

TTCM-i-IH^ 

CimR 

(INMiiMOIaM) 


SILICON  DIFFUSED  JUNCTION  RECTIFIER8-HIQH  CURRENT 


COTMrtd  isrcAivi 


DIFFUSED 

JUNCTION 

SlUCON 

RECTIFIERS 

TMit.RMtl 

-H^CM-FlK*e 

ClMl 
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I  give  you  Raytheon  reliability 


TRANSISTORS 


These  basic 
types  of 
RAYTHEON 
SEMICONDUCTORS 
fulfill  a  wide 
variety  of 
applications 


Germanium— Computer  Switching 


Germanium— General  Purpose  Audio 


Germanium— General  Purpose  RF 


Germanium— Audio  Circuits  Entertainment 


Germanium— Subminiature 


Silicon — Switching 


Silicon— Small  Signal 


Silicon— High  Frequency  General  Purpose 


Silicon— Subminiature 


Silicon— High  Voltage 


Silicon— Avalanche  Mode  Switching 


Silicon— High  Power 


Power  Supplies 


Germanium— Glass  General  Purpose 


Germanium- Glass  Gold-Bonded 


Germanium— Metal  Case  Gold-Bonded 


Silicon— Bonded-Junction,  High  Reliability 
General  Purpose 


Silicon— Diffused  Junction,  Rectifiers— Glass 


Silicon  — Diffused  Junction  Rectifiers— 
Low  Current 


Silicon— Diffused  Junction  Rectifiers— 
Medium  Current 


Silicon— Diffused  Junction  Rectifiers— 
Current 


Reliable  Raytheon  Semiconductors 


High  Current  1  •  Relay  Driver 


High  Voltage  Amplifier 


NOW,  Raytheon’s  CIRCUIT-PAKS 
for  greater  reliability  in  circuits 
space  savings,  off-the-shelf  economy! 


'  o 

I 

I, 


Circuit-Paks,  compact  encapsulated 
circuits,  extend  the  reliability  of  Raytheon 
semiconductors  to  standard  and  custom  cir¬ 
cuits.  Internal  construction  advantages,  re¬ 
duced  insulation  requirements,  and  impor¬ 
tant  space  savings  are  provided. 

Circuit-Pak  applications  such  as  bridges, 
flip-flops,  phase  comparators,  etc.,  are  avail¬ 


able  from  stock  or  to  your  specifications.  It 
is  possible  to  specify  and  qualify  the  com¬ 
plete  Circuit-Pak  as  a  special  or  nonstandard 
item  (“black-box”)  rather  than  the  individ¬ 
ual  constituent  components.  Circuit-Paks, 
100%  tested  for  circuit  reliability,  offer 
within  a  single  minimal  size  encapsulation 
the  multiple  advantages  of : 


^  Pretested  components  of  a  stated  quality  level  :{c  Devices  economically 
matched  and  selected  for  electrical  parameters  Shock  and  vibration  resist¬ 
ance  H?  Minimal  surface  leakage  Jfc  Predictable  heat  dissipation  %  Economy 
of  pretested,  off-the-shelf  packages 


RAYTHEON  COMPANY 

SEMICONDUCTOR  DIVISION 

COMMERCIAl  SALES  OFFICES- Boston  (Needham  Heights).  Mass  -215  First  Ave  Hlllcrest  4-6700  •  Englewood  Clitfs.  N.J.-LOwell  7-4911  (Manhattan  phone.  Wisconsin 
7-6400)  •  Chicago  (Franklin  Park)— 9501  Grand  Ave.  NAtional  5-4000  •  Los  Angeles  29.  Calit.- 5236  Santa  Monica  Blvd.  NOrmandy  5-4221  •  SyrKuse.  N.Y.  — 1054  James  St. 
GRanite  2-7751  •  Orlando.  Fla —1612  E.  Colonial  Dr.  GArden  3-0518  •  Baltimore  (Glen  Burnie).  Md  — 100  Roesler  Rd.  SOuthfield  1-1237  •  Cleveland.  Ohio  — 3076  W.  117th  St. 
WInton  1-7716  •  San  Francisco  (San  Mateo).  Calif. -44  W  41st  Ave.  Fireside  1-7711  •  Canada  (Waterloo.  Ontario) -61  Laurel  St.  SHerwood  3-5281  •  GOVERNMENT  SALES 
OFFICES— Boston  (Needham  Heights).  Mass —215  First  Ave.  Hlllcrest  4-6700  •  Washington  6.  0  C.— 1000  Siiteenth  St..  N.W..  MEtropolitan  8-5205. 


PUTTING  MAGNETICS  TO  WORK 


Open  your  eyes  to  new  amplifier  designs! 


See  how  to  combine  tape  wound  cores  and  transistors 
for  more  versatile,  lower-cost,  smaller  amplifiers 


Tie  tajx*  wound  cores  and  transistors  into  a  magnetic- 
transistor  amplifier,  and  open  your  eyes  to  new  design 
opportunities. 

To  start  with,  these  are  static  control  elements— no  mov¬ 
ing  parts,  nothing  to  wear  or  burn  out.  Next  thing  you 
find  is  that  you  reduce  components’  size— your  amplifier 
is  smaller  and  costs  less.  That’s  because  between  them 
the  core  and  the  transistor  perform  just  about  every  cir¬ 
cuit  function  .  . .  and  then  some. 

For  instance?  The  core  has  multiple  isolated  windings. 
Thus  you  can  feed  many  inputs  to  control  the  amplifier. 
'I'he  core  also  has  a  square  hysteresis  loop,  and  thus  acts 
as  a  low  loss  transformer.  That  means  you  save  pKJwer. 
In  addition,  the  core  can  store  and  remember  signals— 
so  time  delay  becomes  simple. 


There’s  no  need  for  tem|)erature  stabilization,  either. 
The  transistor  acts  only  as  a  low  loss,  fast,  static  switch— 
and  in  this  function  it  has  no  peer. 

How  do  you  want  to  use  this  superb  combination?  As  a 
switching  amplifier— or  a  linear  one?  In  an  oscillator? 
A  power  converter  (d-c  to  d-c  or  d-c  to  a-c)?  You’ll  have 
ideas  of  your  own— and  if  they  involve  tape  wound  cores, 
why  not  write  us?  Ours  are  Performance-Guaranteed. 
Magnetics,  Inc.,  Dept.  E-81,  Butler,  Pennsylvania. 


mnenerics  Inc. 


1 


-CIRCLE  22  ON  READER  SERVICE  CARD 


CIRGE  23  ON  READER  SERYKE  CARD 


1 


When  it  comes  to  buying  fine  or  ultra- fine  magnet  wire  for 
the  electronic  industries,  just  name  your  specs  and  General 
Electric  can  match  them.  For  example: 

What  sizes  do  you  need?  G-E  magnet  wire  is  available  in 
sizes  No.  4  Awg  to  No.  50  Awg  round.  These  wires  meet 
NEMA  standards  in  every  particular  yet  in  many  of  the 
smaller  sizes  General  Electric  offers  maximum  overall 
diameters  which  are  smaller  than  applicable  NEMA  stand¬ 
ards.  G.  E.  also  offers  several  ultra-hne  sizes  in  addition  to 
the  standard  Awg  series. 

What  temperature  range  do  you  need?  Operating  tempera¬ 
tures  for  General  Electric  ultra-fine  magnet  wire  range 
from  105  C  through  200  C. 

What  properties  do  you  need?  There’s  a  G-E  type  to  meet 
any  property  specification.  Here  are  a  few: 

Solderable:  Polyurethane 

Polyurethane  nylon,  polyurethane  Butvar 
Self-bonding:  Formex*  Butvar 

Polyurethane  Butvar 
Complementary  properties: 

Formex  nylon,  polyurethane  nylon 


When  do  you  need  it?  You  can  get  most  types  and  sizes  of 
G-E  magnet  wire  right  out  of  stock,  at  G-E  warehouses 
spotted  all  over  the  country.  G-E  Plants  on  both  coasts  can 
usually  make  special  types  and  sizes  to  order,  promptly. 
Any  more  questions?  Send  for  the  newest,  most  comprehen¬ 
sive  magnet  wire  catalog  available.  To  get  your  copy,  simply 
fill  in  and  mail  the  coupon  below. 


General  Electric  Company  | 

Wire  and  Cable  Department  | 

Section  W249-299,  Bridgeport  2,  Connecticut  i 

I  I  Please  send  me  the  brand-new  G-E  magnet  wire  catalog— the  I 
most  complete  book  of  its  kind  available.  j 

I  I  Attached  is  a  description  of  my  problem— what  do  you  suggest?  j 


Cempony- 


'Reg.  Trade-AAark  General  Electric  Co. 


^ress  is  Our  Most  important  ^veiuct 

ERAL&ELECTRIC 
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Use  the  Only  Voltmeter  with  the  Factual  Fifth  Figure 


V55  DtCiTAL  VOUTItCTCK 


‘8  5  0  2  3 


0 


1 
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WHEN  FOUR-DIGIT  ACCURACY  JUST  ISN’T  ENOUGH,  specify  the  five-digit  NLS  V35 -world’s 
most  accurate  digital  voltmeter.  Only  the  V35  gives  you  the  “factual  fifth  figure”  , .  .  full  five-digit 
resolution  of  0.001%.  Here  is  the  instrument  for  your  measuring  jobs  demanding  maximum  accu¬ 
racy  —  automatic  missile  checkout,  readout  and  printout  in  data  logging  and  computer  systems, 
critical  production  inspection.  Only  the  V35  offers  you  the  benefits  of  “no-needlejs-nines”  logic  — 
greater  reliability,  increased  speed,  longer  parts  life.  Contact  NLS  today  for  the  full  story. 

V35  Specifications:  Measures  DC  voltage  from  ±0.0001  to  ±999.99;  DC  voltage  ratio  from  ±00.001%  to  ±99.999%  ...  DC  voltage 
accuracy  is  ±0.01%  of  reading  or  ±1  digit .  .  .  overall  accuracy  for  voltage  ratio  is  ±0.005%  of  reading  or  ± I  digit  .  .  .  “factual 
fifth  figure”  —  0.001%  resolution  .  .  .  transistorized  “ no-needless -nine^'  logic  .  .  .  plug-in  modular  construction  .  .  .  simple  external 
connections  for  AC /DC  converter,  pre-amplifier  and  data  logging  accessories  .  .  .  one-package  design  —  51/4"  high  —  for  standard 
rack  mount . . .  automatic  selection  and  indication  of  range  and  polarity  . . .  interchangeable  plug-in  stepping  switch-resistor  assemblies 
sealed  in  oil,,,  $3,750.00,  complete.  A  vailable  in  four-digit  model  for  $3,150.00,  complete. 


Originator  of  the  Digital  Voltmeter 

non-linear  systems/  inc.  DEL  MAR  (SAN  DIEGO),  CALIFORNIA 

NLS  —  The  Digital  Voltmeter  That  Works  . . .  And  Works  . . .  And  Works! 
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This  announcement  is  under  no  circumstances  to  be  construed  as  an  offer  to  sell  nr  as  a  solicitation  of  an 
offer  to  buy  any  of  these  securities.  The  offering  is  made  only  by  the  Prospectus. 


NEW  ISSUE  March  17, 1960 

225,000  Shares 

Lafayette  Radio  Electronics  i 

Corporation  I 

Common  Stock 

(Par  Value  SI  per  Share)  | 

Price  S5.00  per  Share  | 

Copies  of  the  Prospectus  may  be  obtained  from  the  undersigned  only 
in  States  in  which  the  undersigned  is  qualified  to  act  as  a  dealer  in 
securities  and  in  which  the  Prospectus  may  legally  be  distributed. 

D.  A.  Lomasney  &  Co. 

39  Broadway,  New  York  6,  N.  Y. 

WHilehall  4-3883 
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WHAT’S 


IN  HIGH  VACUUM 

MEASUREMENT? 


Do  you  know  the  specific  advantages  and  disadvan¬ 
tages  of  11  different  vacuum  gages  ?  Improved  electronic 
gage  designs  are  extending  measuring  range  to  10— i-* 
mm  Hg.  Measurement  and  control  are  keys  to  the  suc¬ 
cess  of  many  production  and  test  applications  —  elec¬ 
tronics  has  the  story !  (See  issue  of  October  16th,  1959.) 
Another  reason  to  subscribe  to  electronics  (or  renew 
your  subscription) .  Fill  in  box  on  Reader  Service  Card 
now.  Easy  to  use.  Postage  free. 

FIND  WHAT 
YOU  NEED  IN... 

electronics 
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New  Rule  for  Small  Firms? 


Small  business  administration 
has  proposed  amendments  to  its 
regulations  which  would  permit 
SBA-licensed  investment  companies 
to  issue  stock  to  individuals  for 
services  and  in  exchange  for  tangi¬ 
ble  assets  to  be  used  in  operations 
of  the  investment  company. 

The  proposed  amendment  would 
also  permit  the  granting  of  stock 
options  in  lieu  of  salary  or  payment 
for  services  rendered.  The  amend¬ 
ment  is  now  being  studied  by  a 
committee  of  the  House  of  Repre¬ 
sentatives. 

A  spokesman  for  SB  A  told  Elec¬ 
tronics  the  amendments  are  in¬ 
tended  to  act  as  incentives  for  the 
formation  of  investment  companies, 
and  that  some  of  the  possible  rami¬ 
fications  of  passage  may  work  for 
the  good  of  small  electronics  com¬ 
panies.  Presently,  SBA  investment 
companies  are  limited  to  long-term 
convertible  debentures  as  the  only 
means  of  regaining  their  invest¬ 
ment. 


•  Avien,  Inc.,  reports  agreement 
has  been  reached  for  its  acquisi¬ 
tion  of  Colvin  Laboratories,  Inc. 
and  Pressure  Elements,  Inc.,  both 
of  East  Orange,  N.  J.  Avien,  lo¬ 
cated  in  Woodside,  L.  I.,  is  a  lead¬ 
ing  designer  and  manufacturer  of 
instrumentation  systems  for  tem¬ 
perature  control,  fluid  flow  and 
automatic  checkout.  Colvin  pro¬ 
duces  electromechanical  instru¬ 
mentation  for  automated  in¬ 
dustrial  applications.  Pressure 
Elements  makes  pressure  capsules 
used  in  a  wide  variety  of  trans¬ 
ducers.  The  acquisitions  report¬ 
edly  will  be  carried  out  by  an  ex¬ 
change  of  stock.  L.  A.  Weiss, 
Avien  president,  said  the  proposed 
acquisitions  are  “a  first  step”  in 
company  expansion  plans. 


•  Ironrite,  Inc.,  Mt.  Clemens, 
Mich.,  producer  of  home  automatic 
ironing  equipment,  announces  the 
acquisition  of  Warren  Mfg.  Co., 
Littleton,  Mass.,  producer  of  tele¬ 
phone,  teletype  and  telemetering 
•  Telechrome  Mfg.  Corp.,  Amity-  gear, 
ville,  L.  I.,  announces  purchase  of 
Hammarlund  Mfg.,  New  York  City. 

Purchase  price  reported  was  $800,-  p -  — I 

000,  which  covers  all  assets  and  <25  MOST  ACTIVE  STOCKS  i 

property  of  Hammarlund.  The  pur- 

chase  is  expected  to  triple  Tele-  shares 

chrome's  sales  to  about  $6  million  close  ^ 

for  next  year.  No  changes  in  per-  cirp  784  stla  34%  37 

sonnel  will  be  made.  728  3»h  37%  38%  ! 


*  This  extremely 
heavy  duty  tower 
is  designed  for  a 
wide  variety  of 
communications  of 
all  kinds. 

*  This  No.  60 
ROHN  tower  is 
suitable  for  height 
up  to  630  feet  when 
properly  guyed  and 
installs. 

A  Completely  hot- 
dipped  zinc  galva¬ 
nize  after  fabrica¬ 
tion. 

*  Designed  for 
durability,  yet  eco¬ 
nomical  —  easily 
erected  and 
shipped.  ROHN 
towers  have  excel¬ 
lent  workmanship, 
construction  and 
design.  Each  sec¬ 
tion  is  10  feet  in 
length. 


•  Dynamics  Corp.  of  America 
reports  acquisition  of  Winston 
Electronics,  Ltd.,  Shepperton,  Eng¬ 
land,  which  manufactures  mili¬ 
tary,  commercial  and  medical  elec¬ 
tronic  equipment  in  a  200-employee 
plant.  The  British  company  will 
provide  a  sales  and  manufacturing 
base  for  DCA’s  present  products, 
particularly  tropospheric  scatter 
communications  equipment.  The 
acquisition  will  also  permit  the 
American  company  to  broaden  its 
product  line  in  the  U.  S.  Together 
with  DCA’s  recently  created  Latin 
America-Far  East  division,  the 
British  company  gives  Dynamics 
Corp.  the  nucleus  of  a  world-wide 
organization. 


Shewn  here  it  a  ROHN 
No.  60  towor  inttollo<l 
to  o  hoight  of  200  foot 
with  3  fivo-foot  tido 
ormt,  mounting  ontonno 
for  polico  rodio  cornnui* 
nicotiont. 


Dotoilt  and  comploto  onglnoorlng  tpoctflcfl* 


Write- Phone-  Wire  Today! 


ROHN  Manufacturing  Co, 

1116  IJin«sten«, 

Rcoria,  Illinois 
Rhono  7-MI 6 

“Pioneer  Manufacturers  of 
Towers  of  All  Kinds” 
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WEEK  EN0IN6  MARCH  18 

SHARES 

(IN  lOO't)  HIGH 

LOW 

CLOSE  i 

Rkilcs  Ctrp 

845 

35% 

33% 

34%  1 

Sitf  Itf  Ctrp 

784 

37% 

34% 

37 

Ampu 

728 

39% 

37% 

38%  1 

A«cs  Csrp 

679 

14% 

13 

13%  ' 

RCA 

671 

67% 

65% 

66%  * 

WtstiRghSMS 

561 

50% 

49% 

50 

Cts  Electric 

555 

88% 

86 

86% 

6as  TN  8  Elcc 

451 

74% 

73% 

74 

BysMics  Ccrp  Aunt 

415 

13 

11% 

11% 

TrsuitrM 

391 

47% 

45% 

45% 

Ccllies  RsRIc 

372 

61% 

56% 

57%  ■ 

leri  Tel  8  TN 

370 

36% 

35% 

35% 

Clarcttat  Mfg 

349 

15% 

12% 

13% 

Littci  !•< 

344 

71 

67% 

69% 

Barrcagfes  Ccrp 

298 

30% 

29% 

29%  . 

Reytkeci 

290 

46% 

43% 

44%  • 

Usiv  Cestrcl 

251 

15 

13% 

14% 

VirisR  Acmc 

247 

47% 

45% 

45% 

CeopeSyst 

235 

11% 

8% 

10% 

Bcckats  iMt 

235 

70% 

68 

68% 

Tcmc  Int 

225 

174 

171% 

172% 

6m  int 

221 

27% 

25 

27%  i 

Stsriisg  PTMiSiM 

215 

3 

2% 

3  ' 

6m  DyMoics 

206 

45% 

44% 

44%  j 

IsriBuMick 

193 

426% 

419% 

423 

The  sbove  figure* 

represent  sales  of  electronics  ' 

srocki  oa  the  New  York 

and  American 

Stock  ' 

Exchanges.  Lisrini 
EucnoNics  by  I 
bankets. 

:s  are  prepared  exclutivNy  fot  ' 
re  Hanpt  4c  Co.,  iovestmeot 

i 
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electronics  buyers'  guide  and  reference  issue 

THE  ELECTRONICS  MAN’S  BASIC  BUYING  BOOK 


People  believe  most  completely  in  the 
things  that  work  best  for  them.  That’s 
why  52,000  readers  of  electronics  pay 
more  than  $300,000  each  year  to  get 
the  information  it  gives  them. 

Use  electronics  to  create  interest  and 
acceptance  for  your  products,  materials 
or  services.  The  electronics  BUYERS’  GUIDE 
gets  you  there  when  your  customers  are 
making  buying  decisions . . .  actually 
sells  for  you. 

Exclueivel  There  is  clear  evidence  that 
the  "GUIDE”  carries  the  most  weight: 
it  has  42%  more  advertisers  than  any 
other  electronics  directory. 


HONlVWfll 


Her'e's  one  of  the  fe;.  areas  m  America 
where  it  is  possible  to  attract  personnel  in 
every  category  without  difficulty. 

Why?— No  executive  or  employee 
need  be  more  than  15  minutes  away 
from  home  and  garden,  from  fresh  and 
salt  water,  fishing,  bathing,  boating, 
water  skiing  ...  no  more  than  15  minutes 
away  from  schools,  churches,  shopping 
centers,  recreational  and  social  activities. 


All  this,  plus  a  favorable  business  climate 
and  SUN  sational  living  all  year,  in 
this  enchanting  land  of  flora  and  fauna. 


Executive  decisions,  after  extensive  site 
location  surveys  in  many  areas  of  the 
nation,  have  resulted  in  majof  companies 
locating  here.  Their  managements  will 
gladly  give  you  the  result  of  their  findings. 

NOTE:  Persons  seeking^  positions 

please  write  Florida  State  Employment  Service, 

1004  First  Avenue  North.  St.  Petersburg. 


Communicate  in  conficience  with 


GREATER  ST^PETERSBURG  CHAMBER  OF  COMMERCE 


Jack  Bryan,  Industrial  Director 


St.  Petersburg,  Florida 


ELECTRONICS 
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MARKET  RESEARCH 


IN  LESS  THAN 

4  SECOHDS 


FROM  THIS 


^ITH  THE  REVOLUTIONARY 
PRODUCTION  AID  TOOLI  j 

“PIG-TAILOR”® 


reo#  op»rattd 
No  atttttoritt 
3  m/nuf*  i»l  up 


“PIG-TAILORING” 

a  revoluttonory  new  mcckonlcal  procMS  for 
klflMr  produ<tl«ii  at  lowtr  costs.  Fastest 
KEPARATION  and  ASSEMILV  of  losistors. 
Capacitors,  Diodos  and  all  otkor  axial  load 
compononts  for  TERMINAL  lOARDS,  MINTED 
CIRCUITS  and  MINIATURIZED  ASSEMILIES. 

FIG-TAILORING  tllminafutt  •  Diagonal  cullora 

•  Long  noso  pliors  •  Oporalof  judgmonl  ,  90% 
oporotor  training  limo  •  trohon  compononls  • 
•ration  loods  •  Short  ciKwils  from  clippings  • 
•5%  chassis  handling  •  Excossivo  load  towtnoss 

•  Hophatard  assombly  molhods. 

RIG-TAILORING  pravidos;  •  Uniform  compofMirt 
position  •  Uniform  marking  oxposuro  •  Minio- 
toriiotion  spacing  control  •  "S"  loads  for  tormi- 
nals  •  "U”  loads  for  printod  cirevits  •  Individwol 
cut  and  bond  longths  •  Bottor  timo/rato  analysis 

•  Closor  cost  control  •  Involuoblo  labor  saving 

•  Immodiato  cost  rocovory. 

Pays  for  itself  in  2  weeks 


“SPIN-PIN”® 

(lots-sp  views  of 
“SPIN-PIN"  illsstrsls 
fist  gtstniklT  of 
toilorod-lood  wire  to 
lormiMl. 

•  No  Training 

•  No  Hiors 

•  No  Clippings 

•  Uniform  Crimps 

•  22  Sizos 
PAYS  FOR  ITSELF 

THE  FIRST  DAYI 


$500, 


Writs  for  illusfrofod  book  to  Oopf.  E-4 
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BRUNO-NEW  YORK  INDUSTRIES  CORP. 

DESIGNERS  &  MANUfACTURERS  Of  ElECTRONIC  EQUIPMENT 
■160  WEST  34th  STREET  •  NEW  YORK  1,  N  Y 


Military  Upkeep  $900  Million 

Past  purchases  of  electronic  equip-  factors. 


ment  by  the  Armed  Services  are 
building  a  sizable  amount  of  busi¬ 
ness  for  electronics  firms  in  the 
form  of  replacement  parts,  repairs 
and  modifications. 

Money  comes  from  the  Opera¬ 
tions  &  Maintenance  category  of  the 
Department  of  Defense  budget. 

Although  no  great  rise  in  total 
Operations  &  Maintenance  expendi¬ 
tures  is  foreseen,  the  electronics  in¬ 
dustry’s  share  of  the  total  is  mov¬ 
ing  up  sharply. 

Our  Share  to  Rise 

For  instance.  Electronic  Indus¬ 
tries  Association  estimates  total 
O&M  expenditure  authorizations 
will  increase  from  about  $10  billion 
to  $12  billion  between  1960  and 
1970.  But  the  electronics  portion 
will  rise  from  about  $900  million  to 
nearly  $2  billion  over  the  same  pe¬ 
riod,  EIA  estimates.  Its  prediction 
assumes  our  share  will  climb  from 
nine  percent  of  the  total  in  1960  to 
16  percent  in  1970. 

One  force  behind  the  rising  trend 
of  O&M  spending  for  electronics  is 
the  growing  amount  of  electronic 
equipment  in  use  by  the  military. 
Advancing  average  age  of  this 
equipment  requires  larger  expendi¬ 
tures  to  keep  it  in  operational  con¬ 
dition.  Fast  rate  of  technical  obso¬ 
lescence  of  military  equipment,  and 
the  trend  toward  use  of  higher-per¬ 
formance  and  higher-priced  compo¬ 
nents  in  military  gear,  are  other 


Air  Force  spending  in  this  area 
currently  far  exceeds  that  of  the 
other  two  services.  Of  $860  million 
of  O&M  electronics  expenditure  by 
DOD  in  1960,  about  $650  million  is 
coming  from  the  Air  Force  and 
$100  million  each  from  the  Army 
and  the  Navy,  according  to  esti¬ 
mates  by  Arthur  D.  Little,  Inc. 


LATEST  MONTHLY  SALES  TOTALS 

(Source;  EIA) 

(Add  000) 

Jan.  Dec.  Change  From 

1960  1959  One  Year  Ago 

Rec.  Tubes,  Value  $26,872  $32,401  +  .2% 

Rec.  Tubes,  Units  31,367  37,248  +.7% 

Pie.  Tubes,  Value  $15,835  $15,941  +4.1% 

Pie.  Tubes,  Units  795  817  +1.3% 

Transistors,  Value  $24,715  $22,820  +86.6% 

Transistors,  Units  9,607  7,826  -f  84.9% 
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□  HMITE 

OHMITE  MANUFACTURING  COMPANY 
3610  Howard  Street,  Skokie,  Illinois 


Quality  Components 

IHEOSTATS  •  RESISTOtS  •  TAR  SWITCHES 
REIAYS  •  R.F.  CHOKES  •  TANTAIUM  CAPACITORS 
VARIABLE  TRANSFORMERS  •  GERMANIUM  DIODES 


□  HMITE 

RESISTORS 


THE  EXACT  RESISTOR  YOU  NEED-WHEN 
YOU  NEED  IT-FOR  EVERY  INDUSTRIAL 
AND  MILITARY  REQUIREMENT 


Fixed  . . .  adjustable . . .  tapped  . . .  noninductive . . .  precision 
metal  film  and  encapsulate  wire-wound  .  .  .  thin  type  .  .  . 
high-current — practically  any  resistor  you  need,  you  can  find 
in  the  Ohmite  line. 

World’s  largest  stock  for  immediate  delivery — Chances 
are  Ohmite’s  huge  stock  of  several  million  resistors  in 
more  than  2000  sizes  and  types  contains  a  unit  that  fits  your 
requirements.  Many  types  are  also  available  through  Elec¬ 
tronic  Parts  Distributors  located  across  the  Nation. 

Your  customers  know  the  value  of  ohmite  quality — 
When  a  purchaser  sees  Ohmite  resistors  in  a  piece  of 
equipment,  he  knows  that  equipment  is  designed  and  built 
for  dependability. 

OHMITE  ENGINEERING  ASSISTANCE  ASSURES  THE  RIGHT  UNIT— 

Selecting  the  right  resistor  for  the  job  is  sometimes  a 
tough  problem.  Why  not  call  on  Ohmite  application  engi¬ 
neers  to  help  out.  Take  advantage  of  their  specialized  skills 
and  background. 

IVrite  on  Company  Letterhead  for 
Catalog  and  Engineering  Manual  58 
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FIRST  WORD  IN  PHOSPHORS  AND  SILICATES- 


For  brighter, 
longer-lasting 
TV  pictures 

Throughout  the  electronics  industry,  you 
hear  the  name  “Sylvania”  when  phos¬ 
phors  and  silicates  are  discussed. 

Sylvania  scientists  are  constantly  im¬ 
proving  screening  materials  for  cathode- 


ray  tubes.  Example:  development  of  new 
phosphors  with  superior  brightness, 
color  and  stability.  In  competitive  tests, 
the  new  Sylvania  phosphors  surpassed 
all  other  commercial  picture-tube  phos¬ 
phors  tested,  maintaining  at  least  93% 
of  initial  brightness  after  1,500  hours 
under  electron  bombardment. 

Another  example:  In  1959  Sylvania  in¬ 
troduced  a  new  electronic  grade  potas¬ 
sium  silicate  containing  35%  solids.  The 
cathode-ray-tube  manufacturers  previ¬ 


ously  could  obtain  material  containing 
only  29.5%  solids.  Thus,  the  new  potas¬ 
sium  silicate  offers  the  industry  signi¬ 
ficant  savings  in  material,  transportation 
and  storage  costs. 

Progress  in  phosphors  and  silicates  is 
another  reason  why  Sylvania  has  be¬ 
come  the  first  word— ant/  the  last  word 
—  in  basic  supplies  for  the  electronics 
industry.  Chemical  &  Metallurgical  Di¬ 
vision,  Sylvania  Electric  Products  Inc., 
Towanda,  Pa. 


YLVANIA 

Subs/d/ary  of  GENERAL  TELEPHONE  &  ELECTRONICS'^ 
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...and  it  was  all  done  with  Mirrors/ 

Long  before  the  Christian  era.  military  signaling 
with  bronze  mirrors  was  standard  operating  procedure 
in  China.  This  means  of  communication  was 
used  by  armed  forces  through  the  centuries. 


Tropospheric  scatter— the  most 
advanced  communications  method  today— 
is  not  done  with  mirrors.  But  it  is  magical  how  this  ultra  high 
frequency  radio  technique  hops  mountains,  oceans 
and  other  geographical  barriers  to  carry  its  messages  far  beyond  the 
horizon  with  unprecedented  reliability. 


The  name  Radio  Engineering  Laboratories,  too,  has  been  carried  afar.  REL 
is  a  pioneer  in  the  design  and  construction  of  tropo  scatter 
communications  equipment.  You’ll  Bnd  its  name  on  the  radio  apparatus 
in  use  or  on  order  by  eight  out  of  nine  major  tropo  networks. 

REL’s  a  name  you’ll  want  to  remember  when  you  need  experienced  solutions 
to  your  commercial  or  military  radio  communications  problems. 


Radio  Engineering  Laboratories*  Inc 

A  subsidiary  of  Dynamics  Corporation  of  America 

0*pt.  E  •  29-01  Borden  Ave  •  Long  Island  City  1,NY 


Creative  careers  at  REL 
await  a  few 
exceptional  engineers. 
Address  rSsunids  to 
James  R.  Day, 

Vice  President,  Engineering. 


ELECTRONICS  •  ARtA  1,  1960 


CIRCLE  33  ON  READER  SERVICE  CARD  33 


With  new  Hamilton  Standard  (light  control— combining  autopilot,  amplifier- 

coupler  in  one  package— Sikorsky  S-61  cruises,  climbs  and  hovers  “hands  off’* 

MISSILE  FLIGHT  CONTROL.  Hamilton  Standard 
has  also  created  a  new  concept  in  digital  flight  con¬ 
trol  and  guidance  systems  for  advanced  missiles.  This 
system  offers  significant  reductions  in  weight  and 
component  complexity. 

FLIGHT  CONTROL  is  just  one  of  the  many  areas 
of  electronics  in  which  Hamilton  Standard  is  working 
today.  The  company's  experience  also  includes  in¬ 
strumentation,  electrical  control,  and  static  power 
conversion.  These  activities,  plus  the  technologies 
developed  in  producing  electronic  controls  for  en¬ 
vironmental  conditioning  systems,  starters,  turbine 
and  rocket  fuel  controb,  propellers,  and  ground  sup¬ 
port  equipment,  establish  Hamilton  Standard  as  a 
dependable  source  of  widely  diversified  electronics 
capabilities. 

FOR  COMPLETE  INFORMATION  on  how  Hamilton 
Standard  Electronics  can  go  to  work  for  you,  phone 
or  write:  Hamilton  Standard  Electronics  department, 
50  Main  St.,  Broad  Brook,  Connecticut. 


An  advanced  flight  control,  designed  and  built  by 
Hamilton  Standard  in  cooperation  with  Sikorsky  Air¬ 
craft,  helps  make  the  S-61  the  “brightest”  hehcopter 
flying  today.  It  is  the  first  helicopter  flight  control  to 
combine  an  autopilot  and  amplifier-coupler  in  one 
package,  and  gives  the  S-61  completely  automatic 
control  for  any  pre-set  flight  mode,  plus  automatic 
stabilization  for  all  flight  regimes— yaw,  pitch,  roll, 
or  collective. 

The  unit  itself  is  fully  transistorized;  employs  re¬ 
dundant  circuitry  for  reliability  and  has  separate 
plug-in  modules.  Compact  and  lightweight,  this  new 
control  is  typical  of  the  sound  design  and  engineering 
that  Hamilton  Standard  is  applying  to  a  variety  of 
projects  in  the  flight  control  field. 

ADAPTIVE  FLIGHT  CONTROLS  for  re-entry  bodies, 
space-probes  and  -gliders  are  now  in  advanced  stages 
of  study  at  Hamilton  Standard.  This  program  in¬ 
volves  the  development  of  a  self-adaptive  system 
that  will  not  only  compensate  for  aerodynamic 
changes,  but  will  also  compensate  for  failure  of  its 
own  components. 


ti^PpCDCI  I  I  IXA’*  $-41'*  automgtic  ilobiliiotion  and  flight  control  syttom 

is  thi*  compact  control  unit,  dotignod  and  built  by  Hamilton 
Standard.  It  ho*  soporoto  plug-in  modulo*  which  oro  complotoly  intorchongooblo  in  any  of 
tho  four  major  chonnol*.  Tho  control  toko*  input*  from  pilot  command  totting*,  flight  para* 
motor  *on*or*.  and  *onar  couplor  *ignol*.  Error  *ignal*  for  yaw,  pitch,  roll,  and  colloctivo 
pilch  aro  compulod  and  ompliflod  to  drivo  tho  croft'*  hydraulic  flight-control  actuator*. 


SOME  OF  THE  MANY  FIELDS  OF  GROWTH  AT  HAMILTON  STANDARD 


GROUND  SURRORT  EQUIRMENT.  HomiHon 
Standard  i*  protonlly  producing  a  wido 
rango  of  GSE  for  both  mi**ilo*  and  air- 
croft— from  tpocial  tool*  to  comploto  *y*lomt. 


ENVIRONMENTAL  CONDITIONING  SYSTEMS 
for  *paco  v*hiclo*  ond  *uch  odvoncod  air¬ 
craft  a*  tho  R-58,  880,  8-70  or*  important 
a*p*cl*  of  Hamilton  Standard  diveriiflcotion. 


ENGINE  CONTROU  for  ov*r  20,000  air¬ 
craft  go*  lurbin**  hov*  b**n  produced  by 
Hamilton  Standard.  Th*  company'*  lat**l  con¬ 
trol  work  involv*f  advanced  rocket  engine*. 
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Tatsuko  and  Kayoko 

Japanese 


More  than  half  of  Japan's  electronics 
workers  are  young  women  between  school 
and  marriage.  Here's  the  picture  of  how 
two  of  these  girls  live 


By  FRANK  LEARY,  Associate  Editor 


The  hands  of  Tatsuko  Noji 


TOKYO — Much  of  the  strength 
of  Japan’s  electronics  industry  is  in 
hands  like  the  ones  pictured  above, 
the  hands  of  Totsuko  Noji,  22-year- 
old  assembler  in  the  Totsuka  works 
of  Hitachi  Ltd. 

Hitachi,  one  of  Japan’s  Big  Five 
electronics  producers,  makes  every¬ 
thing  from  heavy  power-generating 
systems  (including  nuclear  equip¬ 
ment)  to  transistors. 

The  Totsuka  plant  in  Yokohama 
is  one  of  Hitachi’s  20-odd  produc¬ 
tion  facilities,  and  makes  communi¬ 
cations  and  computer  equipment. 

Tatsuko  Noji  and  Kayoko  Otsu 
are  typical  of  Hitachi’s  production 
workers. 


Hitachi  Girls 

Kayoko  Otsu,  born  in  the  Fuku- 
shima  prefecture  some  200  miles 
north  of  Tokyo,  came  to  Yokohama 
ten  years  ago  with  her  family 
(three  brothers  and  a  sister,  rang¬ 
ing  in  age  from  Kayoko’s  22  to  her 
youngest  brother’s  10).  Her  father 
joined  Hitachi,  and  the  family 
moved  into  a  company-owned  house. 

When  she  finished  junior  high 
school  in  1952,  she  took  advantage 
of  Hitachi’s  policy  of  preferential 
treatment  to  employee  relatives  to 
go  to  work  at  the  Totsuka  works. 

Tatsuko  Noji  is  a  Yokohama  girl, 
also  came  to  work  for  Hitachi  at 
the  age  of  14  when  she  finished 


junior  high  school.  Tatsuko’s  father 
is  dead,  and  with  her  mother  and 
brother  she  is  responsible  for  main¬ 
taining  a  household.  Her  mother 
works  for  the  prefectural  police, 
and  her  brother,  just  turned  18  and 
now  finished  high  school,  has  taken 
a  job  at  Tokyo’s  Haneda  Airport. 

By  local  Yokohama  standards, 
Hitachi  pays  the  girls  fairly  well 
and  treats  them  generously.  More 
than  half  of  the  3,500  workers  at 
the  Totsuka  works  are  young 
women,  about  normal  for  a  Jap¬ 
anese  electronics  firm.  The  women 
are  paid  substantially  less  than 
men,  who  are  generally  solely  re¬ 
sponsible  for  a  family  and  so 
treated  more  handsomely. 

Tatsuko’s  monthly  salary  is  13,- 
000  yen  ($36)  plus  a  monthly  trans¬ 
portation  allowance  of  540  yen 
($1.50) ;  her  bonus  last  year  was 
45,000  yen  ($125).  Kayoko’s  salary 
is  12,500  yen  ($34.72),  from  which 
800  yen  ($2.22)  is  deducted  as  her 
share  of  the  housing  charge;  most 
of  the  rent  for  the  company  house 
is  paid  by  her  father  and  a  younger 
brother  who  works  at  another 
Hitachi  plant  in  Yokohama.  Kay¬ 
oko’s  bonus  last  year  was  also 
45,000  yen  ($125). 

Both  girls  are  heavily  dependent 
on  their  employer,  not  only  for  in¬ 
come,  but  also  for  much  of  their 
social  life. 


Their  day  starts  at  about  six,  and 
for  both  girls  begins  with  house¬ 
hold  chores:  cleaning  up  the  sleep¬ 
ing  quarters  and  sweeping  the  floor. 
Kayoko  walks  to  work,  and  Tat¬ 
suko  takes  a  streetcar  for  which  ex¬ 
pense  the  firm  reimburses  her. 
They  arrive  at  about  8,  and  the 
working  day  begins  at  8:05. 

There  are  coffee  breaks  at  10:05 
and  2:30,  and  at  12:05  a  45-minute 
lunch  period.  Lunch  is  served  by  a 
company  canteen  at  less  than  half 
what  k  would  cost  outside.  At  4:20 
the  assembly  line  closes  down,  and 
the  gates  open  at  4:30. 

Of  the  3,500  employees  at  the 
Totsuka  works,  few  pass  through 
those  gates  at  4:30.  The  bachelor 
engineers  (most  young  college 
graduates  cannot  afford  the  re¬ 
sponsibility  of  a  family  on  20,000 
($55.55)  or  30,000  yen  ($83.33)  a 
month),  generally  live  on  the 
grounds  in  company  bachelor  quar¬ 
ters.  The  executives  usually  haven’t 
finished  their  working  day.  And  for 
production  workers,  there  is  more 
diversion  on  factory  grounds  than 
they  will  find  outside. 

Hitachi,  for  instance,  subsidizes 
16  cultural  activities  and  16  sports 
for  its  employees.  A  fully  equipped 
gymnasium  is  alive  with  pingpong, 
badminton,  basketball,  gymnastics, 
wrestling,  fencing  and  other  sports 
by  5  p.m.  At  various  places  on  the 
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Production  Workers:  A  Close-up 


factory  grounds,  the  girls  can  study 
flower  arranging,  dressmaking, 
cooking  and  other  domestic  arts. 
Dancing  classes  in  Western  style 
and  traditional  Japanese  forms  are 
held.  Introspective  young  men  can 
play  go  or  chess. 

Both  Tatsuko  and  Kayoko  play 
pingpong  and  badminton,  though 
rarely  together  (Kayoko,  inclined 
by  nature  to  be  rather  domestic, 
usually  loses  to  her  friend).  Kay¬ 
oko  is  studying  flower  arranging 
and  dressmaking,  next  month  will 
take  on  cooking  lessons. 

Tatsuko  learned  dressmaking 
from  her  elder  sister  (now  mar¬ 
ried)  and  had  to  learn  to  cook  in 
Older  to  backstop  her  working 
mother;  her  interests  lie  elsewhere. 
A  sporting  type,  she  plays  volley¬ 
ball  and  handball,  can  still  put  the 
shot  a  fair  distance.  She  never 
misses  company  -  .sponsored  sym¬ 
phony  concerts  and  plays,  goes  oc¬ 
casionally  to  the  company  movie. 

Kayoko  takes  in  the  movies  on 
Sundays  and  has  developed  a  defi¬ 
nite  taste  for  American  films  (with 
a  special  warm  spot  for  Montgom¬ 
ery  Clift) ;  Tatsuko  doesn’t  care 
one  way  or  the  other  about  films 
but  definitely  likes  Western  classi¬ 
cal  music  and  regards  the  Fifth 
Beethoven  symphony  most  highly 
(she  calls  it  Unmei — “Destiny”). 

What  with  sports,  schools  and 
recreation,  neither  of  the  girls 
leaves  the  plant  much  before  6:30. 
They  get  home  in  time  for  dinner — 

Tatiuko  performs  on  intricerto  torios  of  wiring 
jobs  on  airtomolic  switchboard  assembly  line 


when  her  mother  works  late,  Tat¬ 
suko  gets  home  in  time  to  make 
dinner — and  by  the  time  they’ve 
finished  eating  and  cleaning  up  the 
dishes  it’s  time  for  bed.  Tatsuko 
admits  that  she  sneaks  in  some 
reading  in  the  evening;  Kayoko 
sometimes  sews  a  bit. 

Tha  Weekend 

Saturday  is  usually  a  half-day; 
Sunday  is  the  day  traditionally  as¬ 
sociated  by  the  Japanese  with  out¬ 
ings.  The  whole  population  will  be 
on  the  move  of  a  bright  Sunday 
morning,  and  the  trains  are 
jammed.  Tatsuko  and  Kayoko  go  on 
frequent  outings  with  their  friends 
— both  boys  and  girls — from  the 
plant.  These  outings  are  paid  for 
by  the  company. 

Some  go  to  Nikko,  the  great 
necropolis  of  the  Tokugawa  shoguns 
and  a  national  shrine;  some  to  the 
hot  springs  at  Atami;  some  to  the 
seashore  or  the  mountains  for  ski¬ 
ing  or  swimming.  Tatsuko  and  Kay¬ 
oko  say  they’re  not  much  for  skiing 
or  swimming,  but  Tatsuko  likes  to 
climb  mountains  (she’s  been  up 
Fuji)  and  Kayoko  likes  hiking. 

A  few  times  a  year,  the  company 
schedules  a  longer  outing,  perhaps 
to  the  old  imperial  capital  at  Kyoto 
or  to  the  northern  islands.  On  these 
occasions,  which  require  overnight 
trips,  Saturday  is  added  in  as  a 
holiday,  again  at  company  expense. 

Thus  the  bald  salary  figures  tell 
only  part  of  the  story.  Translated 


into  dollars  at  the  going  exchange 
rate  (360  yen  to  the  dollar)  they 
look  meagre  indeed,  and  for  this 
reason  it  becomes  deceptively  easy 
to  think  of  Japan’s  millions  of  Tat- 
sukos  and  Kayokos  as  cheap  labor. 

But  as  a  matter  of  fact,  the  pur¬ 
chasing  power  of  these  salaries  is 
not  too  far  out  of  line  with  many 
European  standards,  and  is  higher 
than  some.  And  the  cost  of  labor  to 
Hitachi  and  other  Japanese  firms 
does  not  end  with  salaries,  trans¬ 
portation  allowances  and  bonuses. 

Kayoko  could  buy  a  pretty  West¬ 
ern-style  dress  in  Yokohama  for 
less  than  3,500  yen  ($9.72),  about 
a  week’s  salary.  Better  than  that, 
she  can  make  her  own  dress  clothes 
for  far  less.  Work  clothes  are  pro¬ 
vided  for  her  by  the  company, 
eliminating  a  major  expense.  The 
evening  meal,  the  one  big  meal  a 
day  that  the  worker  has  to  pay  for, 
can  be  prepared  for  three  people 
for  about  200  yen  (56  cents),  less 
than  half  Tatsuko’s  daily  wage. 
And  for  these  workers,  major 
sports  or  entertainment  expenses 
are  unnecessary. 

Aside  from  salaries  and  bonuses, 
transportation  allowances  and  the 
costs  of  company  housing,  Hitachi 
spent  about  35  million  yen  ($972,- 
000)  last  year  on  the  diffuse  pack¬ 
age  of  employee  activities  at  its 
Totsuka  plant.  Besides  this,  about 
30  million  yen  ($833,000)  a  month 
went  toward  operating  the  schools, 
a  hospital,  etc.,  for  employees. 


Kayoko  Ottu  on  tho  attombly  Kno  for  carrior  rolay  oquipmont 


NEED  PRODUCT  INFO?  LOOK  IN  THE  NEW 


electronics  BUYERS'  GUIDE 

You’ll  find  detailed  facts  about  the  products  of  ufacturers . . .  the  names,  addresses  and  phone  num* 
almost  700  different  advertisers  —  that’s  42%  more  bers  of  representatives  .  .  .  complete  lists  of  manu- 
than  you’ll  find  in  any  other  electronics  directory.  facturers  .  .  .  registered  trade  names  .  .  .  and  also,  of 
There’s  also  64  pages  of  reference  data  about  mar-  course,  the  most  complete  listing  of  all  electronic  and 
kets,  materials  and  design  —  vital  information  for  all  related  products.  Tells  what  you  want  to  know  , .  . 
working  in  electronics.  Also  local  sales  offices  of  man-  when  you’re  ready  to  buy, 

A  McGrow-Hill  Publication  •  330  West  42nd  Street*  New  Yorl:  36,  New  Yorl 
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insight 

at 


milliseconds 


recorded  with  Brush  operations 
monitors.  Multiple  high-speed 
events  are  reported  in  writing 
within  4  milliseconds  of  occur¬ 
rence — to  establish  the  basis  for 
split-second,  million  dollar  de¬ 
cisions  necessary  in  today’s  com¬ 
plex  control  systems.  Up  to  120 
separate  "on-off”  event  signals 
are  monitored  and  p>ermanently 
recorded  on  a  chart  only  12” 
wide.  Fixed-stylus  electric  writ¬ 
ing  provides  sharp,  reproduc¬ 
ible  traces  of  uniform  clarity. 
Chart  speeds  from  one  to  250 
mm/sec  permit  a  precise  inter¬ 
pretation  of  all  events,  with 
resolution  up  to  500  signal 
changes  per  second.  For  military 
or  industrial  analysis  and  control, 
no  direct  writing  recording  sys¬ 
tem  can  match  the  capabilities 
of  Brush  Operations  Monitors. 
Write  today  for  complete  speci¬ 
fications  and  application  data. 


I N  STRXJIVI E  NTS 


i 

1 


37TH  and  PERKINS 


CLEVELAND  14.  OHIO 


Avoid  a  "second  best”  choice.  Get  exactly  what  you  need.  Only  Brush  permits 
selection  of  .  .  .  Writing  Method  .  .  .  ink,  electric  or  thermal  .  .  . 

Trace  Presentation  .  .  .  curvilinear  or  rectilinear  .  .  .  Configuration  .  .  .  vertical  or 
horizontal,  rack  mounted  or  portable  models.  Also  .  .  .  chart  speeds  from 
50'7sec  to  lO'Vday  .  .  .  functionally  designed  control  panels  .  .  .  readily  accessible 
components  for  fast  inspection,  simple  adjustment  .  .  .  complete,  easy  to  understand 
operating  manuals.  Get  the  industry’s  most  advanced  design  concepts.  You  never  need 
compromise  when  you  specify  Brush.  Complete  information  at  your  request. 


CLEVELAND  14.  OHIO 


37TM  and  PERKINS 


e 


I 


For  over  75  years  North  Electric  has  been  designing,  engineering 
and  manufacturing  "systems”  designed  on  the  dual  functions  of 
communications  and  control. 


Today,  North  Systems  speed  man’s  thoughts  and  words  over  vast 
distances,  between  continents  and  over  oceans  in  seconds.- 

Today,  North  Systems  control  the  flow  of  light,  heat,  power  and 
water  for  homes  and  industry,  petroleum  products  for  the  wheels 
of  America  and  chemicals  for  industry. 

Today,  North  Systems  are  at  work  on  land,  sea  and  in  the  air  as 
integral  cogs  in  our  vast  transportation  network. 

Today,  North  Systems  make  possible  high  speed  data  processing 
complexes  functioning  through  highly  efficient  switching  centrals. 

Today,  North  Systems  automate  production  tools  and  production 
lines,  handle  packaging  and  pricing  chores,  perform  scientific  test¬ 
ing,  measuring,  weighing  and  analysis,  and  hosts  of  similar  functions. 

Today,  North  Systems  help  BMEWS  guard  our  frontiers,  add  to  our 
missile  capability  in  projects  THOR  and  JUPITER  and  help  keep 
our  nation  safe  and  strong  in  many  other  defense  programs. 

At  North  Electric,  the  engineering  team  represents  a  cadre  of  pro¬ 
fessional  competence  with  the  solid  background  that  comes  from 
long  experience  in  the  application  of  system  concepts. 

To  learn  what  North  can  do  for  you,  systemwise,  today  and  tomor¬ 
row,  write  for  your  copy  of  “North  System  Concepts”  booklet— now. 


ELECTRONETICS  DIVISION 

NORTH  ELECTRIC  COMPANY 


644  S.  Market  St. 


Gallon,  Ohio 
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CIRQE 


This  Is  How  Midas  Satellite  Fills  BMEWS  Radar  Blind  Spots 


FRANCISCO 


VISIBU  TO  BMEWS  RADAR 


MIDAS 

SATELUTE 


ELEVATIOH 


MOSCOW 


;BUNO  AREA  NOT; 
:  VISIBLE  TO 
:  BMEWS  -  I 


Thwerwficol  •nwmy  mittil*  firing  (kft)  will  bw  datwctad  at  thrM  BMEWS  radar  fitM  from  six  to  10  minutos  after  launch.  Midas  satellite  (right) 
detects  enemy  missile's  heat  one  minute  after  blast-off— while  rocket  is  still  in  radar  blind  spots— then  tells  BMEWS  missile  is  on  the  way 


toward  its  target  soon  after  launch. 
Before  Thule  radar  has  picked  up 
the  missile  it  will  have  traveled  an 
earth  distance  of  1,500  n.mi.  toward 
its  target  and  be  at  an  altitude  over 
the  earth  of  500  n.mi.  Time  elapsed 
will  be  about  eight  minutes.  This 
leaves  27  more  minutes  to  San 
Francisco. 

Site  III,  which  is  closer  geo¬ 
graphically,  should  detect  it  in  less 
time.  Site  II,  farther  away,  should 
take  longer  than  eight  minutes. 

A  series  of  four  to  six  strategic¬ 
ally  spaced  Midas  satellites,  travel¬ 
ing  in  a  circular,  polar  orbit,  will 
be  able  to  detect  the  missile  launch 
while  still  invisible  to  BMEWS. 
The  satellites’  infrared  sensors  will 
pick  up  rocket  exhausts  as  soon  as 
they  emerge  from  the  atmosphere 
(water  content  of  the  atmosphere 
filters  out  infrared).  This  will  only 
take  about  one  minute — seven  min¬ 
utes  before  Site  I  radar  picks  up 
this  missile.  An  advantage  to  set¬ 
ting  the  sensors  so  that  the  earth’s 
atmosphere  becomes  a  barrier  is  in 
blanking  out  heat  sources  such  as 
blast  furnaces,  fires,  and  other  ir¬ 
relevant  phenomena. 

Midas’  tracking  of  a  missile  will 
last  for  only  five  minutes  or  so  until 
the  rocket  engine  shuts  down.  By 
the  time  BMEWS  detects  the  mis- 


visible  to  BMEWS  radars  for  from 
five  to  10  minutes. 

Midas,  however,  in  orbit  directly 
over  the  launch  can  pick  up  the 
blast  one  minute  after  firing.  Midas 
then  alerts  the  North  American 
Defense  Command  headquarters  in 
Colorado  Springs  of  a  firing  and 
warns  the  BMEWS  sites  to  be  pre¬ 
pared  for  a  suspicious  object  that 
will  appear  at  a  certain  time  in  a 
specific  sector. 

Though  the  Soviet  Union  is 
known  to  have  many  launch  sites 
and  would  hardly  launch  a  single 
missile  just  to  test  our  reaction, 
the  following  simplified  example 
shows  how  the  two  systems  operate 
as  a  team. 

What  Happens 

A  Soviet  ICBM  is  launched  from 
a  pad  southeast  of  Moscow,  Ka¬ 
pustin  Yar  (47°N— 62‘’30'E).  The 
target  is  San  Francisco,  a  distance 
over  the  earth  of  about  5,800 
nautical  miles.  The  BMEWS  radar 
at  Thule,  Greenland,  '^ome  3,160  n. 
mi.  from  Kapustin  Yar,  will  leave  a 
blind  area  over  the  launch  site  of 
about  2,000  miles  altitude — even  if 
BMEWS’  elevation  angle  is  0°. 

Assuming  the  Soviet  missile  is 
programmed  to  follow  a  medium 
elevation  trajectory,  it  will  tilt  over 


The  priority  status  of  Project 
Midas — this  country’s  heat-seeking 
missile  defense  satellite — is  being 
debated  in  the  Pentagon  this  week. 

The  debate  itself  has  been  as¬ 
signed  “highest  priority,’’  says 
Secretary  of  Defense  Thomas  S. 
Gates. 

Many  top  USAF  brass  hope  this 
priority  label  will  soon  be  trans¬ 
ferred  to  the  project  itself. 

Lockheed  currently  has  a  $60-mil- 
lion  contract  for  R&D  but  the  feel¬ 
ing  in  many  military  quarters  is 
that  this  is  not  enough. 

USAF  believes  one  obstacle  is 
due  to  the  misunderstanding  that 
Midas  will  supersede  the  Ballistic 
Missile  Early  Warning  System 
(BMEWS)  —  our  3,000-nautical- 
mile-range  ground  radar  installa¬ 
tions  at  Thule,  Greenland  (Site  I), 
Clear,  Alaska  (Site  II),  and  Fyl- 
ingsdale  Moor,  Yorkshire,  England 
(Site  HI). 

In  fact,  the  two  systems  are  com¬ 
plementary  and,  as  a  team,  will 
greatly  strengthen  our  defense 
position  in  the  northern  polar  re¬ 
gion,  experts  say. 

Ground  radar,  though  long  in 
range,  is  line-of-sight  and  conse¬ 
quently  does  not  see  below  the  hori¬ 
zon.  A  Soviet  missile  launched  deep 
in  the  Soviet  Union  would  be  in¬ 
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sile,  it  will  be  in  free  flight.  The 
missile  passing  through  the  two 
horizontal  beams  radiated  by  the 
fixed  surveillance  radar  provides 
two  coordinates.  This  permits  al¬ 
most  instant  calculation  of  trajec¬ 
tory  and  impact  point. 


Soviets  Changing 
Research  Setup 

THE  USSR  Academy  of  Sciences, 
the  top  science  and  technology 
agency  responsible  for  Soviet  scien¬ 
tific  achievements,  is  changing  some 
of  its  research  approaches  and  is 
integrating  the  scientific  organiza¬ 
tions  of  other  Communist  states 
into  its  program. 

A  Tass  report  received  in  Vienna 
recently  said  future  work  of  the 
Academy  would  differ  in  two  ways 
from  work  done  up  to  now:  First, 
the  report  said,  research  subjects 
would  be  limited  to  a  relatively 
small  number;  second,  commissions 
and  councils  will  be  established  all 
over  the  country  for  each  research 
'project.  Tass  indicated  that  addi¬ 
tional  scientific  centers  would  be 
built  in  newly  developed  industrial 
areas,  especially  in  the  Ural  and 
Volga  areas  and  the  Eastern  parts 
of  the  country. 


FIRST  Navy  Militarized  SSB  Transmitter 
Generates  Cleaner  Signal  Using 

HERMES  CRYSTAL  FILTERS 


Htrm'M  Crystal  Filler  AAodel  2MUa,  Carrier 
Frequency  2  AAc.  Shown  approx.  sixe. 


Single-Side^nd  Transmiller,  AAodel  AN/WltT>2 
developed  by  Weslinghoute  Electric  Corporation 
for  the  U.  S.  Navy  uses  Hermes  Crysloi  Fiiters, 
Model  2MUB  and  2MLB. 


Recently  installed  on  the  atomic  submarine  SKIPJACK 
(SSN585),  the  Westinghouse  Electric  AN/WRT-2  SSB  Trans¬ 
mitter  is  now  standard  Navy  equipment. 


Seek  Coordination 

The  Soviet  news  agency  said  the 
overall  aim  is  to  coordinate  scien¬ 
tific  research  within  the  Communist 
bloc  by  incorporating  the  scientific 
research  institutes  within  the  So¬ 
viet  system. 

A  start  towards  integration  of 
all  Communist  research  facilities 
was  reportedly  made  during  1959 
with  the  signing  of  bilateral  agree¬ 
ments  with  Albania,  Bulgaria, 
Czechoslovakia,  East  Germany, 
Hungary,  Poland  and  Rumania. 
The  report  did  not  mention  an 
agreement  with  Red  China. 

The  statements  about  the  future 
work  and  organization  of  the 
Academy  of  Sciences  were  part  of 
a  dispatch  on  the  annual  general 
conference  of  the  Academy  devoted 
to  “Results  of  Scientific  Research 
in  1959.”  Academy  president  Al¬ 
exander  Nesmeyanov  asserted  that 
the  USSR  leads  the  world  in  cosmic 
research. 


Single  sideband  signals  are  generated  in  the  AN/WRT-2  by 
the  selective  filter  method  employing  Hermes  2MUB  and  2MLB 
Crystal  Filters.  These  2.0  Me  Crystal  Filters  not  only  offer  all 
the  basic  advantages  of  the  filter  SSB  generation  method,  but 
reduce  the  number  of  heterodyning  stages  required  to  translate 
the  modulated  signal  to  the  required  output  frequency.  The 
attendant  decrease  in  unwanted  signal  generation  results  in  a 
cleaner  signal.  The  AN/WRT-2  is  also  a  more  reliable  trans¬ 
mitter  because  fewer  components  are  used. 

In  addition  to  the  2.0  Me  Crystal  Filters,  Hermes  has  also 
supplied  SSB  units  at  87  Kc,  100  Kc,  137  Kc,  1.4  Me.  1.75  Me, 
3.2  Me,  6  Me,  8  Me,  10  Me  and  16  Me.  These  Crystal  Filters  are 
presently  installed  in  airborne  HF,  mobile  VHF  and  point  to 
point  UHF  SSB  systems. 

Whether  your  selectivity  problems  are  in  transmission  or 
reception,  AM  or  FM,  mobile  or  fixed  equipment,  you  can  call 
on  Hermes  engineering  specialists  to  assist  in  the  design  of 
circuitry  and  the  selection  of  filter  characteristics  best  suited 
to  your  needs.  Write  for  Crystal  Filter  Short  Form  Catalog. 


Hermes 

ELECTRONICS  CO. 

\]CJ  r$  CAMHIOCI  rXlKWAT,  CAMMIOCi  41,  MAStACMUtITTS 
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Nothing  is  NEWER  than 
like  G-E  Shadow  Grid . . . 


anode... New  products 
New  engineering:  direct- 


MEANS  LOWEST-NOISE  PENTODE  I 

The  new  Shadow  Grid  tube  is  an  advanced  concept  ap¬ 
plied  by  General  Electric.  It  makes  possible  high-gain 
pentode  performance  at  a  low  noise  level  found  up  to 
now  only  in  triodes.  Electron  flow  is  channeled  between 
the  wires  of  the  screen  grid.  There  is  minimum  contact 
of  electrons  with  grid.  Consequently,  noise-producing 
screen  current  is  held  to  a  minimum.  A  plate-to-screen 
current  ratio  of  25  to  1  can  be  obtained  with  new  General 
Electric  Type  6FG5  for  TV  tuners. 


Electron  flow  from  cathode 
past  control  grid  is  guided  by 
electrostatic  field  in  the  vicin¬ 
ity  of 

Shielding  grid  (A)  into  streams 
passing  between  the  wires  of 

Screen  Grid  ( B ) ,  thus  bypass¬ 
ing  the  screen  grid  and  contin¬ 
uing  to  the  plate. 


o 


o 


o 


o 


o 


ACTUATES  RELAYS  DIRECTLY  I 

General  Electric’s  new  7427  cadmium-sulphide  photo- 
conductive  tube  is  so  sensitive  to  light  variations,  and 
can  handle  so  much  current  (400  mw  max  dissipation), 
that  the  tube  will  operate  a  relay  without  amplification. 
Your  costs  are  reduced.  Spectrum  of  the  7427  matches 
the  human  eye.  Check  performance  below:  -■ 


Left:  average  charac¬ 
teristics,  Type  7427 

——AC  (RMS)  oper¬ 
ation 

....  DC  operation 

Note  this  new  tube’s 
high  sensitivity  to  light, 
with  large  current  ca¬ 
pacity.  In  series  with  a  , 
relay,  the  G-E  7427  helps 
form  a  simple,  economi¬ 
cal  circuit  which  will 
handle  scores  of  light¬ 
ing,  industrial,  other 
control  functions. 
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TUBE  VOLTAGE  IN  VOLTS 


1 


tubes  ^ .  New  concepts 
New  materials  like  5-ply 


like  7427 


phototube. 


PI*  r  ■ 

heated  cathode  in  3DG4. 


CUTS  HEAT  IN  TV  RECEIVERSI 

Less  heater  power... less  total  power  for  set... less  heat 
generated !  The  new  General  Electric  3DG4  power  rec¬ 
tifier  tube  with  direct-heated  cathode  brings  you  all 
three  benefits.  Special  3-ply  cathode  requires  no  fila¬ 
ment,  teams  up  with  a  new  high-internal-reflectance 
plate  material  for  maximum  efficiency.  Total  power 
required  is  42%  less  than  the  5V3.  Compare: 


Heater  power 
Total  watts  in  tube 
Bulb  temperature 
Output  current 


NEW  3D04 

12.6  w 
29 
171  C 
350  ma 


19.0  w 
50 
206  C 
350  ma 


NO  “HOT  SPOTS’*  ON  ANODESI 

General  Electric  has  pioneered  the  use  of  5-ply  bonded 
material  for  tube  anodes.  Greatly  superior  in  heat  con¬ 
duction  and  radiation,  the  new  material  prevents  the 
formation  of  “hot  spots”  when  tubes  are  running  full¬ 
load.  Gives  sustained  top-performance  capability  to  a 
large  and  growing  list  of  G-E  receiving  types. 


Copper  promotes  the  even 
distribution  and  faster  dis¬ 
sipation  of  anode  heat.  Iron 
for  strength.  Aluminum 
for  surface  protection. 


RECEIVING  TUBE  DEPARTMENT  OPPICES: 

New  York,  Wl  7-4-065,  6,  7,  8.... Boston,  DE  2-7122.... Washington,  EX  3-3600.... Chicago,  SP  7-1600 
Dallas,  Rl  7-4-296.... Los  Angeles,  GR  9-7765,  BR  2-8566. ...San  Francisco,  OI  2-7201. 

^vgress  fs  Our  Most  fmporfanf  Induct 

GENERAL®  ELECTRIC 


411-101 


Specialists  in  Power  Supplies  for  30  Years 
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Highlights  of  the  IRE  Show 


The  Brood  View:  Interest  Is  Strong 
In  New  Components  and  Instruments 

Components  dominated  last  week’s  IRE  show,  with 
instruments  a  close  second.  Interest  was  strong  in 
test  equipment,  including  automatic  controls  for  pro¬ 
duction  testing.  Space  and  aviation  electronics — from 
components  and  instruments  to  heavy  equipment — 
received  greater  attention  than  before,  but  the  mili¬ 
tary  held  in  general  got  less  emphasis  than  last  year. 

Crowds  were  heavy  around  exhibits  that  showed 
products  that  were  both  new  and  highly  sophisticated 
in  their  implications  for  design  engineers.  While 
attendance  appeared  to  reach  a  record  65,000.  there 
seemed  to  be  a  heavy  sprinkling  of  chemists,  physi¬ 
cists,  medical  men,  and  metallurgists. 

Growth  markets  on  the  minds  of  marketing  men  at 
the  show  were:  industrial  electronics,  space  gear, 
educational  tv,  telemetry,  infrared,  tunnel  diodes, 
solid  slug  type  capacitors,  and  computers. 

Components  and  Microcircuits  Picture: 

As  seen  through  our  eyes,  the  components  exhibits 
were  oriented  towards  two  major  areas :  microwave 
components  of  all  types  and  sizes,  including  plumbing, 
and  microcircuitry.  Microminiaturization  was  every¬ 
where,  even  extending  to  mechanical  items  such  as 
gears.  Micromodules  vied  with  off-the-shelf  miniature 
devices.  In  addition,  there  was  new  attention  to  milli¬ 
meter  wave  work  with  hardware  such  as  couplers, 
attenuators  and  harmonic  generators  in  evidence. 

Some  companies  believe  that  an  underlying  reason 
for  the  quickening  microminiaturization  trend  is  an 
accelerated  adaptation  of  military  electronics  know¬ 
how  for  commercial  use. 

One  example  of  attention-getting  microminiaturiza¬ 
tion  was  the  display  of  solid  circuit  .semiconductor 
networks  by  the  Components  division  of  Texas  Instru¬ 
ments  Inc.  Each  network  is  a  complete  functioning 
electronic  circuit  fabricated  with  a  piece  of  high- 
purity  semiconductor  crystal  the  size  of  a  match  head. 

Big  push  in  Esaki  tunnel  diodes  was  noted,  with 
the  list  of  companies  showing  and  demonstrating  low- 
priced  units  reading  like  a  Who’s  Who  in  the  Semi¬ 
conductor  Field.  Most  of  the  firms  are  in  pilot  pro¬ 
duction,  but  a  few  are  mass-producing  units.  Even 
as  additional  firms  announced  their  entry  into  the 
field  with  germanium  and  silicon  units,  earlier  entries 
indicated  they  were  offering  gallium  arsenide  units 
or  bearing  down  heavily  on  development  of  GaAs. 

Tubes  were  far  from  being  shunted  out  of  view  by 
the  general  emphasis  on  semiconductor  miniaturiza¬ 
tion.  Demonstrations  of  special  tubes  still  had  plenty 
of  crowd  appeal.  A  few  examples: 

High-speed  direct  electronic  printing  on  non-sensi- 
tized  dielectric  material  was  demonstrated  by  Litton. 
System  uses  the  electrons  in  the  beam  of  a  Printapix 
writing  tube  to  produce  a  charge  pattern  on  a  dielec¬ 


tric  surface  (such  as  paper)  through  a  mosaic  print¬ 
ing  head.  Picture  is  developed  by  dusting  the  latent 
image  on  the  paper  with  a  pigmented  powder  and 
can  be  fixed  by  heating. 

Another  crowd-drawing  tube  display  was  the  West- 
inghouse  Permachon  pick-up  storage  tube,  a  1-in.  tube 
designed  for  high  resolution,  long  storage  continuous 
readout  application.  Available  as  a  vidicon  or  orthi- 
con,  firm  says  it  can  retain  an  image  for  24  hours. 

Where  Instruments  Are  Going: 

Most  striking  thing  about  measuring  instruments 
displayed  this  year  is  the  fact  that  microwave  power 
is  now  being  measured  with  an  accuracy  that  was 
virtually  unknown  last  year.  One  example  is  a  rela¬ 
tively  simple  method  of  X-band  radar  measurement 
of  standing  voltage  wave  ratio  and  attenuation. 

Digitized  instruments  such  as  microwave  frequency 
meters  were  prominent.  Show  revealed  a  continuing 
emphasis  on  analog-to-digital  converters  and  readouts, 
as  well  as  on  digital-to-analog  gear.  Some  72  com¬ 
panies  were  promoting  microwave  and  radar  test 
equipment.  Several  firms  showed  their  use  of  meas¬ 
uring  instruments  for  automatic  testing  of  devices 
along  a  production  line. 

Here  are  some  of  the  individual  instrument  high¬ 
lights: 

DuMont  digital  readout  oscilloscope  was  given  its 
first  public  showing.  Display  demonstrated  how  nu¬ 
merical  readings  made  on  the  instrument  are  auto¬ 
matically  transferred  to  a  key  punch  for  permanent 
record  and  later  statistical  analysis.  DuMont  claims 
that  where  a  variety  of  tests  are  made,  information 
from  a  number  of  the  oscilloscopes  can  be  printed  on  a 
single  card  with  consequent  cost  savings. 

Eight-pound  probe-type  detector  for  making  quick 
tests  for  presence  of  gas  was  shown  by  Houston  In¬ 
strument  Corp.  Probe  tip  can  be  inserted  in  or  around 
area  to  be  inspected;  elaborate  procedures  or  sam¬ 
pling  systems  are  not  required. 

Uhf  Q  meter  Type  280-A  introduced  by  Boonton 
Radio  Corp.  measures  r-f  characteristics  of  com¬ 
ponents  in  the  200  to  600  Me  range.  It  differs  from 
conventional  Q  meters  in  that  it  measures  the  actual 
percentage  bandwidth  of  the  resonance  curve,  and 
then  computes  and  reads  out  circuit  Q. 

Production  Equipment: 

Among  observations  we  made  on  production  gear 
were  these:  Most  equipment  had  familiar  outlines, 
but  many  of  the  exhibitors  have  made  modifications  to 
step  up  speed  and  utility.  Axial  lead  component  taping 
equipment  made  by  Universal  Instruments  Corp.,  for 
example,  can  now  be  fitted  between  the  hopper  and  the 
taper  with  a  .section  which  will  automatically  test  the 
components. 

(For  more  news  of  the  IRE  show,  see  p  11.) 
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Broadcasters  Meet  Next 


NAB  convention  in  Chicago  will  highlight 
new  equipment  for  automation  and  stereo 


Automatic  logging  will  be  dis¬ 
cussed  by  Granville  Klink,  Jr.,  of 
WTOP,  Washington,  D.  C.  This 
station  has  been  obtaining  logging 
data  for  several  months  with  auto¬ 
matic  equipment  designed  by  Min- 
neapolis-Honeywell.  This  data  has 
been  taken  side-by-side  with  the 
manual  record  required  by  FCC. 

The  station  operates  a-m,  f-m 
and  tv  transmitters,  all  of  which 
are  now  equipped  for  automatic 
logging.  It  is  likely  that  after  the 
convention  the  FCC  will  be  peti¬ 
tioned  to  allow  adoption  of  such 
equipment,  and  cutting  down  or 
abandoning  of  manual  logging. 

Aural  program  automation  tech¬ 
niques  will  be  discussed  in  a  talk 
by  Paul  Shafer  of  Shafer  Custom 
Engineering,  Burbank,  Calif. 

From  the  Federal  Communica¬ 
tions  Commission,  James  E.  Barr, 
Assistant  Chief  of  the  Broadcast 
Bureau,  will  present  a  talk  on  re¬ 
cent  FCC  rule  changes. 

Barr  told  Electronics  his  talk 
will  deal  with  broad  outlines  of 
broadcast  rules  rather  than  details 


CHICAGO  —  Hard-core  realities 
rather  than  blue-sky  futures  will 
highlight  next  week’s  38th  annual 
convention  of  the  National  Associa¬ 
tion  of  Broadcasters  here. 

Electronics’  talks  with  a  num¬ 
ber  of  broadcasters  indicate  the 
group  meeting  here  from  April  3  to 
6  will  give  its  prime  attention  to  the 
hardware  and  operating  methods 
made  available  by  manufacturers 
today. 

Stereocasting 

Heavy  attendance  is  expected  at 
a  talk  to  be  given  by  C.  Graydon 
Lloyd  of  General  Electric,  on  the 
present  status  of  stereophonic 
broadcasting. 

Ten  days  ago,  the  Federal  Com¬ 
munications  Commission  marked 
the  final  day  for  receiving  comment 
on  this  subject.  Prior  to  this,  the 
National  Stereophonic  Radio  Com¬ 
mittee  adopted  a  decision  to  sus¬ 
pend  its  work  of  drawing  up  recom¬ 
mendations  on  the  adoption  of 
standards. 

Broadcasters  see  a  considerable 
possibility  of  expansion  in  their 
operations  if  and  when  stereo  stand¬ 
ards  are  adopted.  Until  such  adop¬ 
tion  comes  about,  large-scale  manu¬ 
facture  of  broadcast  and  receiver 
equipment  will  most  likely  be  held 
in  abeyance. 

Station  automation  for  both  radio 
and  television  has  long  occupied  the 
attention  of  broadcasters.  This 
year  will  be  no  exception.  Talks  on 
this  subject  will  be  made  by  manu¬ 
facturers  and  users  alike.  One 
speaker,  F.  F.  McNicol  (RCA)  will 
speak  on  tv  station  automation.  His 
discussion  will  concern  the  broad 
outlines  of  program  assembly  func¬ 
tions  that  can  be  performed  auto¬ 
matically.  Methods  for  automatic 
gain  control,  for  synchronizing  film 
sources  and  slide  projectors,  as  well 
as  other  program  functions,  will 
be  dealt  with.  McNicol  told  Elec¬ 
tronics  his  talk  will  stress  theory 
and  method,  rather  than  any  par¬ 
ticular  manufacturer’s  hardware. 


ARMAG:PR0TECTED 
DYNACOR® 
BOBBIN  CORES 
AT  NO  EXTRA  COSTI 


Tough-as-tortoise-shell  Armag  ar¬ 
mor  is  an  exclusive  Dynacor  de¬ 
velopment.  It  is  a  thin,  non-me- 
tallic  laminated  jacket  for  bobbin 
cores  that  replaces  the  defects  of 
nylon  materials  and  polyester 
tape  with  very  definite  advantages 
—and,  you  pay  no  premium  for 
Armag  extra  protection. 

Tough  Armag  is  suitable  for 
use  with  normal  encapsulation 
techniques  on  both  ceramic  and 
stainless  steel  bobbins.  It  with¬ 
stands  180®C  without  deteriora¬ 
tion— is  completely  compatible 
with  poured  potted  compounds— 
has  no  abrasive  effect  on  copper 
wire  during  winding— fabricates 
easily  to  close-tolerance  dimen¬ 
sions— inner  layer  is  compressible 
to  assure  tight  fit  on  bobbin— does 
not  shrink,  age  or  discolor. 

Write  for  Engineering  Bulletins 
DN  1500,  DN  lOOOA,  DN  1003 
for  complete  performance  and 
specification  data  covering  the 
wide  range  of  Dynacor  low  cost 
Standard,  Special  and  Custom 
Bobbin  Cores— all  available  with 
Armag  non-metallic  armor. 

^TRAOCMARK 


Russian  Device 


Martin  Co.  vk*  pratidant  J.  D.  Routh, 
(right)  ond  nuclaar  division  hoad  M.  E. 
Taloat  study  Russkin-built  dovko  for  con- 
vorting  hoot  of  korosono  lamp  into  oloc- 
trkity  for  radios  in  romoto  Asian-USSR 
provincos 


DYNACOR,  INC. 

A  SUBSIDIARY  OF  SPRAGUE  ELECTRIC  CO. 

1006  Wcstmore  Avt.  *  Rotkvill,,  Maryland 
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Week 

and  particulars.  He  will  bring  out 
the  purposes  and  objectives  of  rule 
changes  now  coming  into  being,  as 
well  as  those  of  the  recent  past. 

Barr  will  also  discuss  the  UHF- 
VHF  situation  in  television  broad¬ 
casting,  and  subsidiary  communi¬ 
cations  rule-making. 

One  convention  highlight  of  par¬ 
ticular  interest  to  broadcast  engi¬ 
neers  will  be  presentation  of  the 
latest  NAB  handbook  by  Prose 
Walker,  NAB  manager  of  engineer¬ 
ing.  This  revised  edition  will  reflect 
an  updating  of  the  past  five  years 
of  engineering  information  perti¬ 
nent  to  broadcasting. 

Exhibits 

Exhibits  at  the  Conrad  Hilton 
Hotel  will  demonstrate  some  of  the 
latest  broadcast  equipment  now 
available.  In  addition  to  the  many 
electronics  companies  now  servicing 
broadcasters,  exhibitors  will  in¬ 
clude  companies  supplying  lighting, 
mechanical  hardware  and  towers. 

In  the  area  of  non-electronic  sta¬ 
tion  automation  will  be  Century 
Lighting’s  “Punch”  system  which 
permits  presetting  of  stage  light¬ 
ing  conditions  for  television  studios. 
This  system  is  described  as  fully 
automatic. 

The  automatic  logging  equipment 
mentioned  earlier  in  connection 
with  station  WTOP  will  be  demon¬ 
strated  by  Minneapolis-Honey  well, 
along  with  other  developments  in 
automatic  logging.  Program  auto¬ 
mation  equipment  will  be  displayed 
by  Visual  Electronics.  Gear  is  for 
use  in  radio  broadcast  stations  as 
well  as  television  installations. 

Full-time  and  spot  programming 
equipment,  as  well  as  spot  record¬ 
ers,  turn-tables  and  other  equip¬ 
ment  suitable  for  automatic  opera¬ 
tion,  will  be  shown  by  Gates  Radio. 
Programatic  Broadcasting  Service, 
a  division  of  Muzak,  will  show  a 
fully-automatic  radio  programming 
service  in  action. 

Compatible  stereophonic  a-m 
broadcast  system  will  be  exhibited 
by  Kahn  Research  Laboratories. 
This  system,  which  operates  by  fre¬ 
quency  offset  of  two  a-m  receivers, 
is  now  being  studied  by  Canadian 
broadcasters. 


New 

Film  Dielectric 
Displays 

Unusual  Stability 

TEMPCNATUNC  IN  OEGNEES  CENTIGRADE 


A  new  duplex  plastic  film  dielectric 
developed  and  patented  by  the 
Sprague  Electric  Co.  displays  prac¬ 
tically  a  zero  temperature  coeffi¬ 
cient  of  capacitance  over  operating 
ranges  up  to  -{-85  C.  The  retrace 
on  return  to  room  temperature  is 
within  ±  0.10%. 

This  new  dielectric  is  currently 
being  used  in  Sprague  Electric’s 
ISOFARAD  Capacitors  which  are 
finding  wide  application  in  critical 
circuits  of  color  TV  receivers.  The 
insulation  resistance  and  dielectric 
absorption  charaaeristics  of  these 
capacitors  approach  those  of  poly¬ 
styrene  film  capacitors.  ISOFARAD 
capacitors  also  are  said  to  be  supe¬ 
rior  to  silvered  mica  capacitors  in 
insulation  resistance.  Their  tubular 
shape  makes  them  more  adaptable 
than  silvered  mica  units  for  machine 
insertion  on  printed  wiring  boards. 
For  praaical  purposes,  their  capaci¬ 
tance  stability  is  equivalent  to  the 
more  expensive  silvered  mica  units. 

Capacitor  sections  are  of  ex¬ 
tended-foil  design  and  are  housed 
in  pre-molded  phenolic  shells  with 
plastic-resin  end  seals  for  protec¬ 
tion  against  mois^orc  and  mechani¬ 
cal  damage.  Standard  ISOFARAD 
Capacitors  are  rated  at  500-volts 
d-c  and  are  available  with  capaci¬ 
tance  tolerances  as  close  as  ±  5%. 

For  complete  technical  data  on 
ISOFARAD  Capacitors  (Type 
14 5P),  write  for  Engineering  Bul¬ 
letin  2073A  to  Technical  Literature 
Section,  Sprague  Electric  Company, 
35  Marshall  Street,  North  Adams, 
Massachusetts. 
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SPRAGUE 

SUBMINIATURE 

THRU-PASS' 

CAPACITORS 

solve  noise 
filtering  problems 

Sprague  THRU-PASS  Capacitors 
display  insortion  less  charactorisHes 
that  are  truly  remarkable,  especially 
at  very  high  frequencies. 

THRU-PASS  Capacitors  reduce  to 
a  negligible  value  the  effect  of  ex¬ 
ternal  connection  inductance  on  the 
capacitor.  They  also  provide  a  mini¬ 
mum  length  of  internal  pr*S  for  radio 
interference  currents.  Th<  perform¬ 
ance  is  closer  to  that  of  a  theoreti¬ 
cally  ideal  capacitor  than  that  of  any 
other  paper  capacitor  over  model 
THRU-PASS  Capacitors  are  designed 
to  meet  all  the  electrical,  mechanical, 
and  environmental  requirements  of 
MIL-C-11693. 

Both  Type  102P  and  Type  103P  are 
impregnated  with  Vitamin  Q, 
Sprague’s  exclusive  inert  synthetic 
impregnant,  in  order  to  provide  max¬ 
imum  insulation  resistance  and  mini¬ 
mum  temperature /capacitance 
change.  Type  102P  units  are  proc¬ 
essed  for  -55  C  to  85  C  operation; 
Typo  103P  for  -55  C  to  125  C.  Max¬ 
imum  feed-thru  current  for  which 
both  are  rated  is  5  amperes  d-c 
continuous  or  equivalent. 

For  complete  data  on  THRU-PASS 
Capacitors,  write  for  Engineering 
Bulletin  8015  to  Tochnicol  Literature 
Section,  Sprague  Electric  Company, 
35  Marshall  St.,  North  Adams,  Mass. 


SPRQGUE^' 

THE  MARK  OP  RELIABILITY 
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MARCONI 

INSTRUMENTS 

for  Precise  Measurement 


LOW  CAPACITANCE  BRIDGE 
Model  1342 

*  Capacitance  range;  0.002  to  1 ,1 1 1  (i^F,  ±  0.2%  accuracy. 

*  Shunt-resistance  range:  1  to  1,000  MQ. 

*  Suitable  for  in-situ  measurements. 

*  Decade  switching  and  readout. 

*  Independent  indication  of  resistive  component. 
Capacitances  down  to  0.002  nu¥  can  be  measured  with 
speed  and  precision  by  means  of  this  three-terminal  trans¬ 
former  ratio-arm  bridge.  Its  exceptional  discrimination  and 
stability  make  it  suitable  for  such  applications  as  the  meas¬ 
urement  of  the  temperature  coefficient  of  capacitors  or 
changes  in  tube  interelectrode  capacitance.  The  bridge 
measures  the  capacitance  between  any  two  terminals  of 
a  3-terminal  network  and  is  virtually  unaffected  by  the 
impedance  between  either  of  these  terminals  and  the 
third  point.  Connection  to  the  component  under  test  can  be 
made  via  long  leads  without  affecting  measurement  accuracy. 
Remote  or  wired-in  components  can  be  measured  in-situ 
without  the  need  to  disconnect  associated  circuits. 


20-IIIIC  SWEEP  GENERATOR 
Model  1099 


Can  be  used  in  conjunction  with  any  oscilloscope  for  direct 
display  of  video  response  characteristics  up  to  20  MC. 
Frequency  is  indicated  by  crystal-controlled  marker  pips, 
and  a  special  circuit  provides  for  differential  amplitude 
measurements,  enabling  relative  response  to  be  determined 
with  a  discrimination  better  than  0.01  dB.  Frequency  Swept 
Output:  Frequency  Range:  Lower  limit  100  kc.  Upper 
limit  20  MC.  Output  level:  Continuously  variable  from 
0.3  to  3  volts.  Output  Impedance:  7512.  Time  Base: 
Repetition  Rate:  50  to  60  cps.  Output  for  c.r.o.  X  deflec¬ 
tion:  250  volts.  Frequency  Markers;  At  1  MC  intervals: 

every  fifth  pip  dis¬ 
tinctive  and  crystal 
controlled. 
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Designers  and  Manufacturers  of 
AMa,FM  SIGNAL  GENERATORS 
AUDIO  &  VIDEO  OSCILLATORS 
FREQUENCY  METERS  ■  VOLTMETERS 
POWER  METERS  •  DISTORTION  METERS 
FIELD  STRENGTH  METERS 
TRANSMISSION  MONITORS 
DEVIATION  METERS  •  OSCILLOSCOPES 
SPECTRUM  &  RESPONSE  ANALYZERS 
Q  METERS  &  BRIDGES 


Model  1064A/2  for  MOBILE  RADIO 

This  FM  Signal  Generator  provides  RF  outputs  of  30 
to  SO,  1 18  to  I8S,  and  450  to  470  MC,  with  FM  at  one 
fixed  deviation  andO-lS  kc  variable;  IF  crystal  outputs 
at  five  spot  frequencies,  (xtals  not  supplied)  and  also  an 
AF  output.  High  frequency  stability,  quick  warm  up 
and  accurate  FM  have  been  obtained  by  use  of  modern 
semi-conductor  components.  FM  is  produced  by  a 
varactor  and  the  power  supply  is  transistor  stabilized 
with  zener  diode  reference. 


Model  1245 


Here  for  the  first  time  is  a 
single  Q  Meter  covering 
the  range  AF  to  VHF. 

Frequency  Range:  1  kc  to  300 
MC.  Measures  Q :  S  to  1,000 : 
accuracy  S%  at  100  MC. 
Q  Multiplier:  xO.9  to  x2. 
Delta  Q:  2S-0-2S.  Test  Circuits: 
separate  LF  and  HF  test  circuits 
have  ranges  of  I  kc  to  SO  MC 
and  20  to  300  MC.  Capacitance 
Range:  7.S  to  1 10  wiF  with  1-0-1 
mmF  incremental,  for  either  test 
circuit ;  20  to  SOO  iwF  for  LF  test 
circuit.  Shunt  Loss:  12  MD  at  1 
MC,0.3  Mf2at  100  MC.  External 
Oscillators:  Model  1247,  20  to 
300  MC.  Model  1246,  40  kc  to 
SO  MC.  Model  1101,  20  cps  to 
200  kc. 


Ill  CEDAR  LANE  *  ENGLEWOOD  *  NEW  JERSEY 

Telephone :  LOwell  7-0607 

CANADA  :  CANADIAN  MARCONI  CO  •  MARCONI  BUILDING  •  2442  TRENTON  AVE  •  MONTREAL  16 
MARCONI  INSTRUMENTS  LTD  •  ST.  ALBANS  *  HERTS  •  ENGLAND 


Marconi  Instruments  wide  range 
of  test  equipment  covers  VLF 
to  EHF.  The  latest  short-form 
Catalog  is  now  freely  available. 


MARCONI 


INSTRUMENTS 
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The  Newest  from 


1  me  -  120  ips  -  12  min. 
500  kc  -  TO  ip«  -  24  min. 
250  kc  -  30  ips  -  48  min. 
1 25  kc  -  1 5  Ips  -  96  min. 
100  kc-12  ips -120  min. 
62.5  kc-7.5  Ips -192  min 


Greater  bandwidth  at  a  given  speed— in  six  words  that’s  the  story  of  MIncom’s  newest  system,  the 
Mincom  Model  CM*100  Magnetic  Tape  Instrumentation  Recorder / Reproducer.  There’s  more,  too: 
one-rack  compactness,  no  belt  changes,  dynamic  braking,  complete  compatibility,  modular  con¬ 
struction,  For  versatile  and  reliable  performance  in  any  instrumentation  application,  the  CM-100 
stands  alone.  Interested?  Write  today  for  brochure. 

...WHERE  RESEARCH  IS  THE  KEY  TO  TOMORROW 

MINCOM  DIVISION  J^INNESOTA  JOINING  AND  J^ANUFACTURING  COMPANY 


2049  SOUTH  BARRINGTON  AVENUE  •  LOS  ANGELES  25,  CALIFORNIA 


52  CIRCLE  52  ON  READER  SERVICE  CARD 


APRIL  1,  1960  •  ELECTRONKS 


1: 


terminal 

LEADS  FOR  RESISTORS,  DIODES, 
TRANSISTORS,  CAPACITORS,  ETC. 


Send  a 

sample  or  blue  print 
for  estimates. 


We'll  Get  17%  of  Defense  Budget 


Electronics'  share  seen  rising  $2.4  billion  in  10 
years  even  if  total  defense  budget  remains  static 


WASHINGTON  —  An  increase  in  low  frequency  which  has  been  used 
the  electronics  industry’s  share  of  for  a  long  time  in  communicating 
defense  money  over  the  next  sev-  with  submerged  submarines  will 
eral  years  (while  some  other  in-  become  increasingly  important 
dustries  may  get  less)  is  forecast  with  further  developments.  Soon 
by  John  M.  Sprague,  Deputy  As-  artificial  satellites  will  be  used  for 
sistant  Secy,  of  Defense.  long-range  communications,  he  said, 

as  well  as  for  accurate  navigation 
xpress  lews  ships  by  electronic  means.  There 

Rear  Admiral  L.  D.  Coates,  di-  must  be  improvements  in  means  of 
rector  of  development  planning,  detecting  and  tracking  satellites. 
Office  of  Chief  of  Naval  Operations,  which  will  increase  greatly  in  num- 
sees  a  possible  increase  of  20  ber,  he  said, 
percent  in  the  electronics  industry’s  , 

share  of  the  defense  budget  during 

the  next  10  years.  Electronics’  Touching  on  anti-submarine  war- 
.share  would  rise  from  14  percent  fare,  Coates  calls  for  new  ideas  in 

(last  year’s  figure)  to  almost  17  electronics — including  sonar,  sono- 

percent  of  all  defense  expenditures,  buoys,  bathythermographs  and  re- 
An  increase  of  20  percent  in  our  lated  communications,  navigation, 

share  would  amount  to  $2.4  billions  data  processing,  and  display 

of  additional  business  to  this  indus-  equipment.  In  electronic  warfare, 

try,  he  said,  even  if  the  total  de-  countermeasures  and  counter- 

fense  budget  remains  constant.  countermeasures  must  be  improved. 
These  were  among  views  ex-  he  said, 
pressed  here  recently  during  a  one-  Emphasis  was  placed  on  the 
day  seminar  at  the  Electronic  “small  war’’  weapons  by  Harold 
Industries  Association’s  spring  con-  Wilcox,  director  of  research  and 
ference.  engineering  in  the  Defense  Systems 

...  _•  .L  I  /  division  of  GM. 

Spread  the  Risks  r*  •  u  -j  w 

^  Drone  aircraft,  he  said,  can  be 

With  indications  of  further  designed  to  fly  over  the  battlefield 
growth  and  expansion  in  non-mili-  and  transmit  back  by  code  signals 
tary  markets  for  electronics,  Ckiates  the  intelligence  they  get.  If  des¬ 
urges  the  industry  to  increase  its  troyed,  the  cost  is  not  great.  Also, 
efforts  in  marketing  to  “spread  the  he  called  for  better  detection  de¬ 
risks  and  hazards  of  businesk  vices  for  use  in  chemical  and  bio- 
There  are  too  many  companies  that  logical  warfare, 
are  narrow  in  their  range  of  prod- 

ucts  and  too  easily  hurt  by  minor  5,000  Units 

readjustments  in  military  programs  Brig.  Gen.  Elmer  L.  Littell,  corn¬ 
er  by  changing  technology.”  manding  general,  U.  S.  Army  Sig- 

Coates  gave  these  guidelines  for  nal  Supply  Agency,  Philadelphia, 
keeping  abreast  of  advanced  plan-  points  out  that  about  85  percent  of 
ningin  naval  programs:  use  bureau  the  communications-electronic  end- 
contracts,  increase  your  visits  to  items  and  components  used  by  the 
Navy  laboratories,  read  what  the  Army  are  planned  and  managed  by 
services  have  told  Congress.  New  the  Army  Signal  Corps.  He  esti- 
business,  he  says,  is  found  not  by  mates  that  the  field  Army  of  the 
wearing  out  shoe  leather  looking  60’s  will  be  equipped  with  upwards 
for  it  but  rather  by  developing  it  of  75,000  Army-operated  electronic 
through  research.  emitters — about  2J  times  the  num- 

In  pointing  out  some  areas  of  po-  ber  used  at  the  end  of  World  War 
tential  growth,  he  mentioned  that  II. 


When  Art  Wire  tackles  the  |0b.  big  gams  in 
precision  and  uniformity  are  possible  on 
small  components .  .  .  resulting  in  big  sav¬ 
ings  in  time  and  production  costs.  In  addi¬ 
tion,  Art  Wire's  modern  production  methods 
produce  a  wide  variety  of  components  more 
economically. 

Art  Wire  specializes  in  wire  forms  designed 
for  today's  automatic  production  lines  . . . 
manufactured  to  assure  the  economy  of  an 
uninterrupted  work  flow. 


ART  WIRE  AND  STAMPING  CO, 

18  Boyden  Place.  Newark  2,  N.  J. 
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•  miniature,  panel-mounting,  for  build-in  applications 

•  power  supplies  included-no  battery  replacement  or  checks  needed 

•  isolated  inputs  •  low  power  consumption 

•  compact  (as  small  as  2.85"  diameter  by  6"  deep  including  terminals) 

•  lightweight  •  longer  life 


Note;  Due  to  heavy  demand,  present  delivery  of  most  models 
is  6-8  weeks.  For  complete  literature,  write  to  Dept.  E-4. 


when  ordinary  instruments  are  too  big  or  inadequate. 

^  TRIO  LABORATORIES,  INC. 

Plainview,  Long  Island,  New  York 
OVerbrook  1-0400  •  TWX  HKVL  1166  . 


Model 

Meter 

Description 

Price 

30M  AC  TRVM 

3%" 

zero-left,  from  lOMV  range 

$250.00 

302-1  AC  TRVM 

3%" 

zero-center,  phase  sensitive, 
from  ±  lOMV 

275.00 

303-1  AC  TRVM 

2V4" 

50%  less  panel  area  than 

Model  301-1 

275.00 

304-1  AC  TRVM 

2%" 

zero-center,  phase  sensitive, 
from  ±  lOMV 

300.00 

305-1  DC  TRVM 

3%" 

zero-center,  no  zero-set, 

±  lOOMV  range 

225.00 

305-2  DC  TRVM 

3V4" 

zero-left  version  of  305-1, 

250MV  range 

225.00 

MEETINGS  AHEAD 


Apr.  3-6:  National  Assoc,  of  Broad¬ 
casters,  Engineering  Conf.  Com¬ 
mittee,  NAB,  Conrad  Hilton  Hotel, 
Chicago. 

Apr.  3-8:  Nuclear  Congress,  EJC, 
PGNS  of  IRE,  New  York  Coliseum, 
New  York  City. 

Apr.  4-7:  Nuclear  Congress,  EJC,  Coli¬ 
seum,  New  York  City. 

Apr.  11-13:  Space  Conference,  Engi¬ 
neering  Technology,  AIEE,  Baker 
Hotel,  Dallas. 

Apr.  11-14:  Weather  Radar  Confer¬ 
ence,  American  Meteorological  So¬ 
ciety  and  Stanford  Research  Insti¬ 
tute,  San  Francisco. 

Apr.  12-13:  Protective  Relay  Engi¬ 
neers,  Annual,  A&M  College  of 
Texas,  College  Station,  Tex. 

Apr.  12-13:  Electronic  Data  Process¬ 
ing,  IRE,  ARS,  Hotel  Alms,  Cincin¬ 
nati,  O. 

Apr.  12-13:  Static  Relay  Symposium, 
USA  Signal  R&D  Lab.,  Hexagon 
Auditorium,  Ft.  Monmouth,  N.  J. 

Apr.  18-19:  Automatic  Techniques, 
Annual  Conf.,  ASME,  IRE,  AIEE, 
Cleveland-Sheraton  Hotel,  Cleve¬ 
land. 

Apr.  19-21:  Active  Networks  &  Feed¬ 
back  Systems,  International  Sym¬ 
posium,  Department  of  Defense  Re¬ 
search  Agencies,  IRE,  Engineering 
Societies  Bldg.,  N.  Y.  C. 

Apr.  20 :  Quality  Control  Clinic,  ASQC, 
Univ.  of  Rochester,  Rochester,  N.  Y. 


Apr.  20-22:  Medical  Electronics,  Na¬ 
tional  Conf.,  PGME  of  IRE,  Sham- 
rock-Hilton  Hotel,  Houston,  Tex. 


Apr.  20-22:  Southwestern  IRE  Conf. 
&  Electronics  Show,  SWIRECO, 
PGME  of  IRE,  Shamrock-Hilton 
Hotel,  Houston,  Tex. 


Aug.  23-26:  Western  Electronic  Show 
and  Convention,  WESCON,  Memo¬ 
rial  Sports  Arena,  Los  Angeles. 

Oct.  10-12:  National  Electronics  Conf., 
Hotel  Sherman,  Chicago. 


There’s  more  news  in  ON  the 
MARKET,  PLANTS  and  PEO¬ 
PLE  and  other  departments  be¬ 
ginning  on  p  94. 
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How  to  determine 
high-frequency  characteristics 
of  precision  film  resistors 


Specify  with  confidence 
from  this  complete  line  of 
time-proved  TI  resistors 


MOLDCDt 


1 

TI 

type 

number 

wiltaie 

rating 

watts 

— 

MIL 

desig¬ 

nation 

standard 

resistance 

ranges 

max. 

recom¬ 

mended 

voltage 

volts 

COMM 

U 

ISST 

ii  6iim-l  keg 

3W 

CDM>« 

RN65B 

lOOhffl-1  Meg 

soo 

CDMVi 

W 

RN70B 

10  Ohm-S  Meg 

750 

COM  1 

1 

RN7SB 

10  Ohm-10  Meg 

1000 

COM  2 

2 

RNIOB 

SO  Ohm-SO  Meg 

2000 

MIL-LINE  t 


T 

TI 

type 

number 

wattage 

rating 

watts 

MIL 

desig¬ 

nation 

standard 

resistance 

ranges 

mai. 

recom¬ 

mended 

voltage 

volts 

Hj| 

COHR 

'  U 

— 

10  Ohm-1  Meg 

3S0 

ifl 

COMR 

M 

RNIOX 

10  Ohm-1  Meg 

SOO 

COM  PR 

M 

RN15X 

10  Ohm-3  Meg 

6S0 

COM  MR 

M 

RN20X 

10  Ohm  5  Meg 

7S0 

COM  SR 

M 

— 

SO  Ohm -10  Meg 

ISO 

1 

COIR 

1 

RN25X 

10  Ohm  10  Meg 

1000 

1 

C02R  ^ 

2 

RN30X 

SO  Ohm  SO  Meg 

2000 

mil. 

recom- 

m«nd«d 

volt«|« 

volts 


stsndard 

rosistanco 

tangos 


wattage 

rating 

watts 


CDHWP 


CDHy^A 


CDHHM 


CDH»4S 


For  a  more  detailed  discus¬ 
sion  of  this  subject,  contact 
your  nearest  TI  sales  office 
for  a  copy  of  “High-Fre¬ 
quency  Characteristics  of 
Precision  Film  Resistors.” 


In  high  frequency  applications,  precision  film  resistors  are  superior 
to  composition  or  wirewound  resistors;  skin  effect  of  the  thin  film 
is  negligible. 

OHMIC  VALUE  vs  FREQUENCY 

Precision  film  resistors  of  a  given  physical  size  have  the  same  distrib¬ 
uted  capacitances  regardless  of  their  ohmic  value.  As  the  frequency 
increases,  the  shunting  effect  of  the  distributed  capacitance  causes 
the  effective  parallel  resistance  to  decrease.  The  reactance  of  the 
stray  capacitance  becomes  a  relatively  good  shunt  when  it  approxi¬ 
mate  the  ohmic  value 
of  the  resistor.  The  | 
smaller  the  ohmic  i 
value  of  a  precision  * 
film  resistor  (for  a  I 
given  physical  size),  s 
the  higher  its  usable  I 
frequency  range. 

HIGH  FREQUENCY  RESISTANCE  OF  PRECISION  FILM  RESISTORS 

INDUCTANCE  CONSIDERATIONS 

The  inductance  caused  by  helixing  the  higher  value  resistors  is 
negligible  throughout  the  “useful”  range  of  frequencies  at  which  the 
resistance  is  greater  than  60%  of  its  d-c  value. 

When  resistors  under  500  ohms  are  measured  using  high  frequency 
meters,  the  reactive  compionent  of  the  equivalent  parallel  circuit 
appears  inductive  because  of  lead  and  binding  post  inductance. 
However,  the  resistor  itself  is  capacitive. 


TI  TYPE 

SIZE  (WATT  RATINS)  | 

H 

M 

M 

1 

2 

MIL-LINE  (CD) 

0.2 

0.1 

0.2S 

0.5 

0.6 

MOLDED  (CDM) 

0.3 

0.25 

0.4S 

07 

07 

HERMETICALLY 
SEALED  (CDH) 

OJ 

0.2S 

0.45 

0.75 

0.8 

CAMCIURCE  IN  jul  IF  II  FIECISIIN  FIIM  lESISTIIS 


CAPACITANCE 
CONSIDERATIONS 
The  average  measured  capaci¬ 
tance  of  Texas  Instruments 
Precision  Film  Resistors  is  deter¬ 
mined  primarily  by  the  end 
cap-to-cap  capacitance  which  is 
proportional  to  the  dielectric 
constant  of  the  core  and  encap¬ 
sulating  material. 


MOUNTING 

Precision  film  resistors  of  200  ohms  or  less  perform  satisfactorily  at 
5000  me  and  higher  if  placed  in  a  well-designed  coaxial  mount.  A 
coaxial  mount  constructed  from  a  standard  UG-18B/U  Type  N 
plug  CEm  be  used  effectively.  In  conventional  terminals,  correct 
mounting  of  the  body  of  the  resistor  off  the  circuit  chassis  and  the  use 
of  short  leads  will  minimize  the  stray  capacitance  and  lead  inductance. 

Specify  T I  precision  resistors  / 


Texas 


Instruments 

INCORPORATED 

SCMICONOUCTOn-COMPONCNTS  DIVISION 
I3BOO  N.  CENTNAC  CXPNCSSWAV 


POST  OFFICE  SOX  31 S  ■ 


electronics 
BUYERS'  GUIDE 


LOOK  IN  THE  NEW 

electronics  buyers'  guide 


tion  on  nearly  700  different  advertised  products 
(that’s  about  42%  more  than  you’ll  find  any¬ 
where  else).  Also  complete  lists  of  manufac¬ 
turers  .  .  .  registered  trade  names  . . .  and  also, 
of  course,  the  most  complete  listing  of  electronic 
and  related  products.  Tells  what  you  want  to 
know ...  when  you’re  ready  to  buy. 


You’ll  find  the  local  representative  .  .  .  his 
name,  telephone  number  . . .  his  address.  You’ll 
find  such  detailed  information  about  more  than 
25,()()0  local  Sides  otfices  of  more  than  4,000 
major  manufacturers. 

There’s  also  a  wealth  of  reference  data  about 
markets,  materials,  components  and  applica¬ 
tions  that  make  buying  easier.  Catalog  informa¬ 


A  LlcGrow*Hill  Publicotioo  •  330  West  42nd  Sireeti  New  Yorli  36.  New  Yort 
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Honeywell 

MODEL  1108  VISICORDER 


Honeywell 

MODEL  906  VISICORDER 


. . .  newest  of  the  Honeywell  direct- 
recording  oscillographs 

The  Model  1108  delivers  direct -writing  Visi- 
eorder  oscillography  at  the  lowest  cost  per  chan¬ 
nel.  Intermediate  in  size  between  the  14-channel 
906  and  the  36-channel  1012,  the  1108  simul¬ 
taneously  records  up  to  24  channels  of  data  on 
a  record  8  inches  wide.  'Fhis  instrqment,  like 
other  Visicorders,  records  at  frequencies  from 
DC  to  5000  cps  with  unparalleled  galvano¬ 
meter  sensitivities. 

Pushbutton  controls  give  a  choice  of  15 
record  speeds  from  .05  to  80  inches  [)er  sec¬ 
ond.  and  time  line  intervals  of  1,  .1  and  .01 
seconds.  Such  built-in  features  as  auto¬ 
matic  record  length  control,  grid-line  in¬ 
tensity  control,  galvanometer  spot  inten¬ 
sity  control,  record  numbering,  reversible 
record  drive,  trace  identification,  provi- 
vision  for  remote  operation,  and  many 
others  contribute  to  maximum  conven¬ 
ience  in  recording  high-speed  analog 
data. 

As  in  all  Honeywell  Visicorders,  paper 
loading,  access  to  the  interior,  and 
galvanometer  adjustment  is  easy  and 
convenient. 


. . .  pioneer  in  the  field  of  Ultra-Violet 
direct  recording 

Two  models  of  the  906  Series  Visicorder  give 
you  a  choiceof  recording  capacity  on  O^paper. 
The  Model  906  B-1  uses  high -sensitivity  Series 
M  sub-miniature  plug-in  type  galvanometers 
that  are  directly  interchangeable  among  all 
Honeywell  oscillographs  of  the  sub-miniature 
galvanometer  type.  Optical  arms,  therefore 
galvanometer  sensitivities,  are  an  identical 
11.8  inches  in  all  instruments. 

The  906  B-1  provides  for  14  channels  of  re¬ 
cording  including  two  static  reference  traces 
— each  channel  ojierating  at  frequencies 
from  DC  to  5000  cps.  It  has  provisions  for 
recording  intensity  control;  trace  identifi- 
I  cation;  grid  line  system  (either  inches  or 
I  millimeters)  and  selectable  record  speeds 
i  (a  choice  of  5  interchangeable  systems. 

■  each  covering  4  speeds). 

■  The  Model  906  B-2  is  identical  to  the 

■  906  B-1,  except  that  it  uses  solid-frame 

H  galvanometers  with  a  capacity  of  8  i 

H  channels,  including  2  timing  or  event-  | 

H  marking  channels.  I 

HI  Accessories  available  for  both  mod-  1 

|U  els  of  the  906  B  include  a  record  take-  I 

up  unit;  record  takeup  and  latensi-  a 
fier;  relay  rack  adapters;  and  the  || 

Visicorder  Timing  Unit.  j|| 


Honeywell 

MODEL  1012  VISICORDER 


Honeywell 

SIGNAL-CONDITIONING  SYSTEMS 

A.  The  Model  119  Amplifier  System  ...  a 
simple  and  accurate  6-channel  carrier  amplifier, 
for  use  in  oscillographic  recording,  which  may  be 
converted  to  a  linear  integrating  system  simply 
by  installing  linear  integrating  channels  in  the 
same  ease.  I'he  carrier  amplifier  is  designed  to 
amplify  signals  from  resistive,  variable-relue- 
tanee,  differential-transformer,  and  capacitive 
transducers.  I'he  linear/integrate  amplifier  is 
used  in  conjunction  w  ith  self-generating  trans¬ 
ducers  such  as  vibration  pickups,  etc.  The 
carrier  system  provides  recordings  in  the 
0-1000  eps  range  at  galvanometer  ampli¬ 
tudes  of  8"  peak-to-peak.  The  linear-inte¬ 
grate  system  accommodates  frequencies 
from  5-5000  cps. 

B.  The  Model  1.30-2C  Carrier  Ampli¬ 
fier  ...  a  two-channel  unit  for  use  with 
resistance,  reluctance,  differential  trans¬ 
former,  and  capacitive  transducers.  Pro¬ 
duces  8-inch  (peak-to-peak)  galvano¬ 
meter  deflections  up  to  1000  cps  from  as 
little  as  0.5  mv  gage  output. 

C.  The  Model  82-6  Bridge  Balance 
and  Strain  Indicator  ...  a  simple, 
accurate  6-ehannel  unit  for  calibrat¬ 
ing,  balancing,  controlling,  and 
measuring  static  and  dynamic  phe¬ 
nomena  from  resistive  transducers. 

All  three  of  these  units  are  suitable 
for  convenient  rack  mounting. 


.  .  .  the  most  complete,  convenient  multi¬ 
channel  oscillograph  on  the  market  today 

The  Model  1012  has  been  accepted  as  "the  most 
versatile  instrument  ever  devised  for  converting 
dynamic  data  into  immediately  visible  read¬ 
out.”  It  will  record  up  to  36  channels  of  data 
simultaneously  on  12'  wide  paper.  It  gives 
complete  push-button  control  of  15  different 
paper  speeds,  from  0.1  to  160  in.  sec.,  with 
automatic  recording  intensity  control.  De¬ 
signed  into  the  1012  are  many  other  conven¬ 
ience  features:  daylight  paper  loading;  re¬ 
versible  record  drive  choice;  switch  selec¬ 
tion  of  5  different  timing  intervals  (.001  to 
10.0  seconds);  simultaneous  recording  of 
amplitude  reference  (grid)  lines;  trace  iden¬ 
tification;  automatic  record  length  con¬ 
trol;  record  numbering;  jump-speed  con¬ 
trol  and  provisions  for  remote  and/or 
multiplexed  operation. 

Like  other  Visicorders,  the  1012  makes 
use  of  the  sub-miniature  galvanometer. 

All  instruments  are  readily  adaptable 
to  rack  and  shock-mounting. 


A  DIAMOND  JUBILEE  PARADE  OF  PRODUCTS 


FROM  HONEYWELL 


(T 


V 


•'I 


/ 


IN  DEVELOPMENT  TESTS 
'I’hf  Visirorder  record  at  left  kHowh  a  canceller 
test  of  letters  through  a  new  mail-handling  ma¬ 
chine  develope<l  hy  Emerson  Research  LalH>ra- 
tories  for  the  S.  Postoffice  Department.  'I'he 
Visicorder  t<M>k  only  3  hours  to  solve  a  3-week 
problem  of  why  letters  changed  speed  as  they 
went  through  the  machine.  Motor  speefl  vari¬ 
ations,  l>elt-slippage,  and  letter  slippage  in 
the  drive  rollers  were  corrected  to  solve  the 
problem  at  a  vast  saving  in  engineering 
time  and  money. 

IN  INDUSTRIAL  DESIGN 
i  At  right,  a  Visicorder  record  made  hy 
I  Vi  estinghouse  design  engineers  meas-  j 

■  iired  oil  film  thickness  on  the  l>earing  1 

B  pad  of  a  f>7,.S(K)  kilowatt  water  wheel  * 

B  generator  supplied  for  Ehief  J«>seph 

K  Dam  at  Rridgeport,  Washington.  In 

H  these  tests,  oil  thicknesses  encoiin- 

|K  tered  by  the  leading  edge,  center  and  3 

PPii  trailing  edge  of  the  bearing  were 

found  to  be  within  the  limits  of  £ 

r  safety  as  predicted  by  engineering  Q 

M  '  assumptions.  n| 


OTHER  USES  of  the  Visicorder ...  as  a  direct  readout  unit  IN  RECORDING  AND  MONITORING  SYSTEMS  ...  IN 
MISSILE  AND  ENGINE  ANALYSIS  for  test  stand  recording  .  .  .  for  analog  recording  OF  TELEMETERF^D  SIG.NALS  .  .  . 
IN  CONTROL  to  monitor  reference  and  error  signals ...  IN  NUCLF7AR  TEST  to  record  temperatures,  pressures,  impacts,  etc. 
...IN  LARORATORIF^S  for  all-pur|>ose  analysis ...  IN  PRODUCTION  for  final  dynamic  inspection  ...  IN  COMPUTING 
for  immediately-readable  analog  records...  IN  PILOT  COMPONENT  TESTS  for  rapid  evaluation  of  prototypes ...  IN  ALL 
TESTS  which  are  non-repetitive  in  sequence,  making  oscilloscopes  impractical. 

Vi  rite  for  your  free  copy  of  the  new  .36-page  Visicorder  Applications  Manual,  a  comprehensive,  detailed  giiidebtmk  to  many 
varied  uses  of  the  Visicorder. 


Honeywell 


For  further  information  incliidinfi  [}rices  and  rfe/it'erv,  write 

Minneapolis-Honevweil  Regulator  ('ompany.  Industrial  I'roducts  Group,  Ueiland  Division,  52()()  F.  Evans  Ave.,  Denver  22,  Colorndo. 
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\\  hy  use  KOVAK  Alloy  in  Semi-Conductors? 


KOVAR,  an  iron-nickel-cobalt  alloy,  has  a  thermal  expansion 
curve  that  matches  almost  perfectly  that  of  several  hard  glasses 
—  making  an  ideal  glass-to-metal  seal.  For  years,  it  has  been 
used  to  make  vacuum  and  pressure  tight  seals  for  large  size 
electron  tubes. 

But  why  use  kovar  for  less  exacting  requirements  of  semi¬ 
conductors?  Wouldn’t  less  expensive  alloys  serve  as  well? 
Actually,  three  reasons  justify  KOVAR  alloy’s  use: 

1.  Only  an  oxide-bonded  seal  of  the  matched  type, 
such  as  you  get  with  KOVAR,  gives  vacuum  tight¬ 
ness  over  so  wide  a  temperature  range— minus  80C 
to  over  200C. 

2.  Its  thermal  expansion  not  only  matches  certain  high 
thermal  shock  glasses,  but  also  matches  the  expan¬ 
sion  of  germanium  and  silicon— therefore  insuring 
dimensional  stability  of  the  entire  unit. 

3.  In  KOVAR  alloy  you  get  uniformity  of  all  required 
properties— such  as  expansion,  freedom  from  phase 


transformation  down  to  minus  80C,  oxidation  rate 
and  plateability  with  other  metals. 

KOVAR  can  be  welded,  brazed  or  soldered — also  plated  with 
other  metals— either  by  electrolytic  or  chemical  methods. 
KOVAR,  either  oxide  bonded  to  hard  glass,  or  brazed  to  metal¬ 
lized  ceramic  insulators,  makes  a  rugged  permanent  seal . . . 
even  under  the  most  severe  conditions  of  temperature,  vibra¬ 
tion  and  handling.  Technical  service  is  available  to  help  you 
solve  processing  and  application  problems.  Contact  'The 
Carborundum  Company,  Refractories  Division,  Dept.  E-40, 
Latrobe  Plant,  Latrobe,  Pa. 


FIND  OUT  ABOUT  KOVAR 
WHKRE  IT  IS  USED  AND  WHY 

New  book  gives  data  on  composition, 
fabrication  techniques  and  applica¬ 
tions.  Send  for  your  free  copy  today. 


For  permanent  vacuum  and 
pressure-tight  sealing  . . .  count  on 

CARBORUNDUM 


I 
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CIRCLE  61  ON  READER  SERVICE  CARD  61 


It’s  a, fact,  when  you  switch  to 
Cleco  No.  10  Series  drills  •  screwdrivers  •  nut-runners 

PRODUCTION  GOES  UP  •  PRODUCT 
V.  QUALITY  IMPROVES  • 
OPERATING 
\  ;  COSTS 


Here’s  why: 

Reduce  parts  inventory.  By  using  identical  parts 
throughout  the  series  (where  feasible),  and  by  de¬ 
signing  the  tools  with  built-in  interchangeability 
features,  Cleco  has  made  it  possible  for  you  to 
simplify  and  reduce  parts  inventory. 

Cost  less  to  operate.  No.  10  Series  motors  are 
more  powerful,  yet  actually  require  less  air  per  h.p. 
output.  Well-balanced,  and  easy-to-handle,  these  tools 
are  constructed  of  heavy  duty  material  (high  quality 
Ni,  Cr,  Mo  alloy  steel  pinion  and  planet  gears,  for 
example)  that  can  really  take  the  demolishing  pun¬ 
ishment  of  high  production  operations.  Friction-free 
clutch  permits  longer,  much  longer  periods  of  main¬ 
tenance-free  operation. 

Speed  production,  while  improving  quality  con¬ 


trol.  No.  10  Series  Drills  and  Screwdriver  -  Nut- 
Runners  have  design  features  that  reduce  time  lost 
and  rejects.  No.  10  Drills:  are  equipped  with  3-idler 
planetary  gear  trains  for  all  gear  reductions;  have  a 
low  noise  level;  and  develop  Va  h.p.  Drill  speeds 
range  from  500  to  20,000  r.p.m.  No.  10  Screwdriver 
— Nut-Runners  are  available  in  speeds  from  500  to 
5,000  r.p.m.  Equipped  with  a  no-drift  locking  device. 
No.  10  Screwdrivers  have  unequaled  torque  holding 
ability.  They  cannot  over-torque,  strip  threads,  crack 
plastic,  or  damage  screw  heads. 

You  will  not  believe  that  these  tools  could  possi¬ 
bly  have  so  many  positive  advantages  until  you  see 
them  for  yourself,  so  contact  your  local  Cleco®  repre¬ 
sentative  for  a  no-obligation  demonstration.  For 
specifications  and  literature,  write: 


AIR  TOOLS 


A  Division  of  REED  ROI.LER  BIT  COIMPANV 

P.  O.  BOX  2119  •  HOUSTON  1,  TEXAS,  U.S.A. 

IN  CANADA:  Cleco  Pneumatic  Tool  Company  of  Canada,  Ltd.,  927  Millwood  Road,  Leaside  (Toronto),  Ontario 
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Camera  Control 
For  Rocket  Sled 

Sled-mounted  uhf  receiver-controller  converts  radio  link 
signals  into  camera  control  commands.  Receiver  uses 
bandpass  filter  made  of  etched-board  transmission  line. 

Camera  control  unit  is  transistorized  and  specially  pack¬ 
aged  to  withstand  the  severe  shock  and  vibration 
encountered  at  supersonic  speeds 


By  FLOYD  M.  GARDNER,  Associate  Director  of  Research 

LEONARD  R.  HAWN,  Projeci  Engineer,  Interstati 

Electronics  Corp.,  .Vnahelm.  (’alif. 


Photographic  recording  of  ejection  seat  perform¬ 
ance  during  rocket  sled  tests  at  Edwards  AFB  has 
been  improved  using  on-board  rather  than  conven¬ 
tional  ground-mounted  cameras.  To  make  a  sled- 
borne  system  practical,  the  existing  radio  control 
installation  had  to  be  utilized.  This  article  describes 
the  transistorized  camera  control  system  developed 
to  meet  this  requirement. 

SYSTEM  OPERATION — A  block  diagram  of  the 
system  is  shown  in  Fig.  1.  Data  to  be  transmitted  to 
the  sled  consists  of  camera  start  and  timing  pulses 
which  are  amplitude-modulated  onto  3.5-Kc  and  12- 
Kc  subcarriers,  respectively.  These  subcarriers  are 
frequency-modulated  and  transmitted  on  a  460-Mc 
radio  link. 

At  the  receiver,  the  signal  is  detected  and  the  two 
subcarriers  separated.  Pulses  are  then  reconstituted; 
start  pulses  operate  the  camera  relays  and  timing 
pulses  flash  neon  lamps. 

INPUT  FILTER — Since  the  receiver  used  has  an 
cpen  front  end,  it  is  the  function  of  the  input  filter  to 
pass  the  required  signal  frequencies  of  459,  460,  and 
461  Me  and  to  attenuate  other  signals,  especially  the 
image  frequency  of  350  Me.  The  input  bandpass 
filter  is  of  the  etched-board  transmission-line  type. 
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Input  bandpass  filtar  is  mad*  of 
•tchod-board  transmission  lino 


It  consists  of  a  series  of  half-wavelength  resonant 
strips  folded  into  an  S  shape  to  reduce  the  physical 
size  and  sandwiched  between  two  I-inch  pieces  of 
metal-clad  Rexolite  dielectric  material.  (See  photo.) 

The  design  differs  from  the  usual  end-coupled  strip 
configuration  in  that  successive  strips  are  parallel- 
coupled  along  a  distance  of  a  quarter  wavelength.  The 
resulting  coupling  is  partly  electric  and  partly  mag¬ 
netic. 

RECEIVER — The  transistorized  f-m  receiver  is  a 
double-conversion  superheterodyne  type  tunable  by 
crystal  substitution  in  the  457-  to  462-Mc  band.  It 
has  a  sensitivity  of  approximately  6  ^v  for  20  db  of 
noise  quieting.  A  schematic  diagram  of  the  receiver 
is  shown  in  Fig.  2. 

A  total  of  13  germanium  transistors  are  used.  The 
transistors  in  the  i-f  amplifiers  are  pnp  drift  type 
(2N384)  with  an  alpha  cutoff  of  100  Me;  the  tran- 


I 


FIG.  1— Uhf  r*c«ivar-controll«r  syttam  uMt  only  somkonductors  at 
octivo  olomantt 


sistors  used  in  the  high  frequency  oscillator  and 
multiplier  are  of  the  uhf  mesa  type  with  a  maximum' 
frequency  of  oscillation  of  600  Me. 

Performance  is  satisfactory  at  temperatures  as 
high  as  75  C.  The  receiver  operates  on  a  ±10-v 
power  supply  and  has  a  total  current  drain  of  24  ma 
per  supply  for  a  power  drain  of  about  i  watt. 

The  front  end  operates  open  and  depends  on  the 
input  bandpass  filter  for  its  first  image  rejection. 
I-f  selectivity  and  second  image  rejection  (at  46.2 
Me)  are  obtained  by  a  single-tuned  input  stage  and 
three  double-tuned  55-Mc  i-f  stages  with  a  gain  of 
10  db  per  stage  and  first  i-f  bandwidth  of  2  Me. 

The  high-frequency  local  oscillator  is  designed  to 
operate  at  one-fourth  the  injection  frequency  to  pro¬ 
vide  the  desired  frequency  stability  with  crystals. 
Fiequency  is  doubled  by  over-driving  mesa  transistor 
Q,  amplifier  stage  tuned  to  twice  the  oscillator  fre¬ 
quency.  High-speed  silicon  diode  Z)j  with  reverse¬ 
biasing  is  used  as  a  parametric  frequency  doubler 
and  its  output  provides  the  injection  frequency  for 
the  mixer  r^iode  D,. 

Primary  function  of  the  55-Mc  i-f  amplifier  is  to 
allow  the  first  injection  frequency  to  operate  far 
enough  from  the  input  signal  so  that  its  image  can 


be  rejected  by  the  input  filter.  The  4.4-Mc  i-f  ampli¬ 
fier  provides  the  bulk  of  the  receiver  gain  (about  90 
db)  and  also  determines  the  receiver  bandwidth. 

Because  of  the  fixed  crystal-tuned  mode  of  opera¬ 
tion,  it  was  necessary  to  provide  an  overall  receiver 
bandwidth  of  approximately  200  Kc.  This  frequency 
spread  insures  satisfactory  operation  regardless  of 
the  frequency  drifting  of  the  transmitter,  the  doppler 
effect  and  receiver  local  oscillators  and  various  re¬ 
ceiver  tuned  circuits. 

Five  single-tuned  stages  with  an  approximate 
gain  of  18  db  per  stage  are  used  in  the  i-f  amplifier. 
Neutralization  is  not  necessary  to  prevent  regenera¬ 
tion  at  this  frequency  because  of  the  low  collector 
capacitance  and  the  grounded-base  configuration. 

Limiting  is  accomplished  by  placing  a  high-fre¬ 
quency  germanium  diode  across  the  tank  circuit  of 
each  4.4-Mc  i-f  stage.  Limiting  is  extremely  smooth 
and  may  take  place  in  any  of  the  stages  depending 
upon  the  input  signal  level. 

The  discriminator  used  differs  from  the  usual  type 
in  that  no  mutual  coupling  is  required  between  coil 
forms  L,  and  Lj.  Peak  separation  of  the  discriminator 
is  over  300  Kc  with  a  sensitivity  of  0.03  v/Kc. 

CAMERA  CONTROL  CIRCUITS— A  schematic  dia¬ 
gram  of  the  camera  control  circuit  is  shown  in  Fig. 
3.  The  input  filter  separates  the  3.5-Kc  pulses  from 
the  other  subcarrier  signals.  The  pulses  are  ampli¬ 
fied,  rectified,  and  squared  by  a  Schmidt  trigger. 

A  master  pulse  detector  puts  out  a  trigger  pulse 
at  the  trailing  edge  of  each  master  pulse  (which 
is  four  times  as  wide  as  the  data  pulses)  and  this  is 
used  to  start  three  monostable  multivibrators 
(MSMV)  which  operate  to  select  the  desired  informa¬ 
tion  pulses  out  of  a  pulse  train.  The  integrator  cir¬ 
cuit  following  the  coincidence  gate  is  used  as  a 
memory  device  so  that  the  relay  will  energize  with 
the  presence  of  the  first  pulse  of  a  series,  but  the 
absence  of  a  single  pulse  due  to  momentary  loss  of 
signal  will  not  deenergize  the  relay. 

Most  of  the  transistors  are  operated  as  on-off 
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PULSE  LOCATOR 


FIG.  3— Camara  coniral  circuit  hat  twa  idantical  relay  contrallart:  aiM  far  camarat  I  and  2  and  on*  for  canrarat  3  and  4  (not  shown) 


devices  with  corresponding  low  dissipation  and  are 
not  sensitive  to  large  temperature  changes.  The 
Schmidt  triggers  are  used  to  speed  the  switching 
time  of  following  transistors.  This  speed  prevents 
the  transistors  from  taking  too  long  a  time,  from  a 
heat  standpoint,  to  switch  from  either  state. 

The  integrator  circuit  with  transistor  Qi  uses  a 
silicon  junction  diode  in  the  emitter  to  isolate  the 
low  emitter  resistance  necessary  for  /,.  control  from 
the  integrator  capacitor.  Transistor  Q,  is  the  only 
silicon  type  used  in  the  camera  control  circuit  and 
is  necessary  because  of  the  low  leakage  requirement 
of  that  portion  of  the  circuit. 

Output  relay  K,  is  of  the  balanced  armature  type, 
specially  designed  for  operation  under  high  shock 
and  vibration  conditions.  The  circuit  in  which  this 
relay  is  employed  allows  relay  operation  from  the 
unregulated  24  v  d-c. 

TIMING  LIGHT  CIRCUIT — A  schematic  diagram 
of  the  timing  light  circuit  is  shown  in  Fig.  4.  The 
input  filter  and  amplifier  separate  the  12-Kc  pulses 
from  the  other  subcarrier  pulses.  The  pulses  are 
rectified  and  then  amplified  by  Q,.  Capacitor  C,  and 
resistor  /?,  con.stitute  a  pulse-length  discriminator 
circuit.  When  the  capacitor  is  in  the  circuit  the  inte¬ 
grated  output  voltage  of  the  transistor  stays  below 
the  triggering  level  of  the  Schmidt  trigger  for  short 
(]  millisec)  pulses,  but  allows  longer  pulses  to  go 
through. 

The  voltage  u.sed  on  the  neon  lamps  is  consider¬ 
ably  higher  than  can  be  safely  applied  to  a  tran¬ 
sistor.  To  circumvent  the  difficulty,  silicon  transistors 
Q,  and  Q,  are  connected  in  series.  A  type  2N498  is 
used,  rather  than  one  of  lower  rating,  because  each 
neon  lamp  might  draw  as  much  as  30-ma. 

PACKAGING — Supersonic  sleds  generate  severe 
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FIG.  4 — Timing  light  circuit  providas  proptrty  tynchran’T*d  Hash 

illwminotian  for  camarat 

shock  and  vibration  and  any  on-board  equipment  must 
be  packaged  with  care.  The  receiver-decoder  is 
mounted  on  etched-circuit  boards  which  are  firmly 
nested  in  an  aluminum  casting.  All  components  are 
cemented  to  the  board  in  order  to  avoid  any  strains 
on  the  leads. 

The  equipment  described  was  developed  for  the 
high-speed  track  at  Edwards  AFB  under  Contract 
AF  04  (611) -4300. 
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Finding  Spectral  Response 

Allowing  accurate  determination  of  response  or  sensitivity,  this  mono¬ 
chromator  system  aids  research  into  phototube  materials  and  phosphors 
for  the  visible,  infrared  and  ultraviolet  regions 


By  SYDNEY  J.  ROTH,  Allen  B.  Du  Mont  Laboratories.  Inc.,  Clifton.  New  Jersey 


Materials  intended  for  the 
active  surfaces  of  light 
sensitive  devices  must  be  carefully 
evaluated  for  spectral  response. 
In  the  visual  wavelength  band,  ma¬ 
terials  are  desired  for  cathode-ray 
tubes,  photomultipliers,  photoemis¬ 
sion  devices  and  luminescence  ap¬ 
plications.  Outside  the  visual 
range,  spectral  response  problems 
range  from  ultraviolet  to  longwave 
infrared. 

Shown  in  the  photograph  is  an 
automatic  spectroscopic  system  for 
determining  the  spectral  response 
of  photosensitive  devices.  The  sys¬ 
tem  can  also  be  used  to  find  the 
wavelength  emission  of  phosphors 
and  for  checking  the  transmission 
and  absorption  of  light  filters.  The 
system  is  flexible  enough  to  be  used 
in  both  research  and  quality  con¬ 
trol  work. 

System  Operation 

Major  elements  of  the  system  are 
shown  in  Fig.  lA.  The  units  re¬ 
quired  are  a  power  supply  to  op¬ 
erate  the  various  light  sources,  a 
double  monochromator — containing 
the  optics,  radiation  detector,  and 
an  electromechanical  drive  to  scan 
the  spectrum — and  the  amplifica¬ 
tion  and  recording  equipment.  The 
combination  of  an  optical  system  to 
produce  radiation  of  high  spectral 
purity  with  an  electronic  system  to 
detect,  amplify  and  record  the  find¬ 
ings,  results  in  an  accurate  meas¬ 
urement  of  spectral  response. 

The  three  primary  sources  of 
light  are  lamps :  mercury-xenon  arc, 
hydrogen  discharge  and  tungsten 
filament. 

The  heart  of  the  system  is  the 
monochromator,  the  source  or  se¬ 
lector  of  the  single  wavelength — 


or  very  narrow  bandwidth — light. 
Light  of  the  desired  wavelength  can 
be  selected  manually — by  a  microm¬ 
eter  adjustment — or  a  spectrum  can 
be  generated  by  driving  the  mi¬ 
crometer  with  an  electrically  oper¬ 
ated  drive  mechanism.  The  mono¬ 
chromatic  light  is  then  chopped  or 
interrupted  at  a  frequency  of  13 
cps. 

A  reference  signal — for  compari¬ 
son  with  the  material  being  tested 
— is  generated  by  allowing  the  13 
cps  light  beam  to  fall  on  a  high¬ 
speed  thermocouple.*  The  thermo¬ 
couple  has  a  response  that  is  virtu¬ 
ally  independent  of  the  wavelength 
of  the  light.  :The  minute  signal 
from  the  thermocouple  is  amplified 
at  the  monochromator  and  further 
amplified  at  the  output  rack.  Final 


display  of  the  information  is  on  a 
recorder,  as  a  chart  of  waveform 
versus  amplitude. 

Response  of  Phototubes 

The  multiplier  phototube  to  be 
tested  is  placed  in  the  light-tight 
housing  indicated  in  the  block  dia¬ 
gram,  Fig.  lA.  Depending  on  which 
region  of  the  spectrum  is  to  be  in¬ 
vestigated,  the  tungsten  filament  or 
hydrogen  discharge  lamp  is  then  ac¬ 
tivated.  At  the  phototube  a  voltage 
divider  network  applies  the  stage- 
to-stage  dynode  voltages  required 
for  proper  multiplication.  The  cir¬ 
cuit,  shown  in  Fig.  IB,  is  used  for 
tubes  with  end  windows  from  i 
to  5  inches  in  diameter.  Voltage  of 
the  focusing  electrode  is  adjusted 
— between  cathode  and  the  first 
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FIG.  1— Fatt>acting  thermocouple,  with  a  response  nearly  independent  of  wavelength, 
serves  os  a  colibrating  standard  far  amplitude  measurements  (A).  The  adjustment  between 
photocathode  and  the  first  dynode  allows  optimum  phototube  operation  (B) 
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Of  Electro-Optical  Materials 


Moneckremoter  it  at  right  in  th«  photo;  at  loft  art  power  tuppliot 
for  tho  lamps;  rocordor  and  amplifior  aro  in  tho  contor 


FIG.  2— In  (A),  tho  dottod  lino  illustratot  how  tho  addition  of  man> 
gonoto  broadons  tho  rotponso  of  a  ton>ttago  photomukiplior  tubo 


dynode — for  optimum  photoelectron 
collection  efficiency. 

When  placed  in  the  light-tight 
housing,  the  end  window  of  the 
photocathode  surface  is  normal  to 
the  path  of  the  monochromatic  light. 
Phototube  output  is  then  fed  to  the 
amplifier-recorder  through  an  at¬ 
tenuator  network.  The  recorder 
plots  the  signal  output  for  the  .se¬ 
lected  light  source.  Another  spec¬ 
tral  run  is  then  made  with  the  ther¬ 
mocouple  to  establish  a  reference 
level  for  comparison. 

Response  Curves 

The  response  of  the  multiplier 
phototube  is  divided  by  the  re¬ 
sponse  of  the  thermocouple  detector 
throughout  the  wavelength  range 
under  study.  This  final  curve  com¬ 
pensates  for  the  varying  response 
of  the  light  source  and  results  in  an 
accurate  response  curve  of  the 
phototube. 

A  typical  application  is  shown  in 
Fig.  2A.  The  solid  line  curve  rep¬ 
resents  the  S-5  spectral  response 
curve  of  a  ten-stage  photomultiplier 
tube.  This  response  was  obtained 
by  using  a  cesium-antimony  surface 
in  an  ultraviolet  transmitting  en¬ 
velope. 

The  response  of  another  photo¬ 
tube  is  shown  by  the  dotted  curve 
of  the  same  Fig.  2A.  In  this  in¬ 
stance,  the  photocathode  material  is 
S-11,  a  composite  surface  of  cesium, 


antimony,  and  manganese.  The 
photoemissive  energy  has  been 
greatly  increased  by  the  introduc¬ 
tion  of  the  manganese.  The  peak 
response  has  broadened  and  shifted 
toward  the  visible  range. 

A  rubidium-telluride  photocath¬ 
ode  S-23  surface  is  plotted  in  Fig. 
2B.  This  photomultiplier  is  sensi¬ 
tive  to  ultraviolet  radiation  but  is 
unaffected  by  visible  light. 

The  curves  shown  in  Fig.  2C  are 
spectral  responses  of  two  tri-alkali 
surfaces.  The  variation  in  response 
is  due  to  differences  in  the  applica¬ 
tion  or  laydown  of  the  photocathode 
surface. 

Response  of  Phosphors 

A  demountable  cathode-ray  tube 
has  been  incorporated  into  the 
monochromator  system  to  investi¬ 
gate  the  spectral  response  of  cath¬ 
ode-ray  phosphors.  The  faceplate 
of  the  cathode-ray  tube  can  be  re¬ 
moved  to  permit  the  insertion  of 
a  phosphor  slide  near  the  face  of 
the  tube.  After  this  is  done,  the 
faceplate  is  replaced  and  the  vac¬ 
uum  pumping  equipment  mounted 
under  the  demountable  tube  is 
started  up. 

The  electronics  rack  required  for 
the  demountable  cathode-ray  tube 
consists  of  a  metering  and  control 
panel,  a  sweep  deck  to  provide  de¬ 
flection  voltages  and  high  voltage 
supplies  for  accelerating  potentials. 


Synchronizing  signals  are  intro¬ 
duced  into  the  sweep  deck  to  permit 
a  standard  525  line  television  raster 
to  excite  the  phosphor  .screen.  Gain 
and  centering  controls  permit  ad¬ 
justment  of  raster  size  and  posi¬ 
tion.  The  light  output  of  the  phos¬ 
phor  is  then  directed  into  the 
monoch  romator. 

Since  the  light  level  of  the 
cathode-ray  phosphor  is  relatively 
low,  a  photomultiplier  tube  is  used 
as  a  detector.  The  light  energy  fol¬ 
lows  the  direct  path  to  the  photo¬ 
tube.  The  recorded  output  is  then 
divided  by  the  response  of  the 
phototube,  which  has  been  deter¬ 
mined  by  the  method  outlined 
above.  This  calculation  yields  the 
spectral  distribution  curve  of  the 
phosphor.  A  curve  for  a  P-1  phos¬ 
phor  is  shown  in  Fig.  2D. 

Applications 

In  addition  to  the  use  of  the 
monochromator  for  spectral  analy¬ 
sis  of  photocathode  surfaces  and 
cathode-ray  tube  phosphors,  it  has 
proved  a  valuable  tool  in  the  deter¬ 
mination  of  optical  filter  character¬ 
istics.  Accurate  measurements  of 
filter  pass  bands  and  percentage 
transmittance  are  readily  accom¬ 
plished. 

At  the  present  time,  work  is  in 
progress  which  will  extend  the 
range  of  the  monochromator  system 
into  the  far  ultraviolet  region. 
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Certain  engineering  problems  are  solved  more  readily  with  functional- 
transformation  methods.  This  article  reviews  Fourier  and  convolution 
integrals  and  presents  a  graphical  convolution  technique 

By  ROGER  S.  SMITH,  L«-it>oratory  for  Elfctronk-s,  Inc.,  Boston  Mas.sachusetts 


Fourier  transforms  and  related 
techniques  in  the  solution  and 
interpretation  of  many  engineer¬ 
ing  problems  are  well  known  to  the 
engineering  profession.  These  tech¬ 
niques  are  especially  useful  in  re¬ 
lating  time-domain  functions  to 
their  equivalent  frequency-domain 
functions,  thus  obtaining  the  fre¬ 
quency  spectra  of  the  time  func¬ 
tions.  They  are  also  powerful  tools 
for  solving  many  problems  in 
which  calculations  may  be  simplified 
by  using  multiplication  in  the  fre¬ 
quency  domain  in.stead  of  convolu¬ 
tion  in  the  time  domain.  An  ex¬ 
ample  is  the  determination  of  the 
output  of  a  network  using  the 
closely  related  Laplace  transform 
technique. 

Somewhat  less  known  is  the  use 
of  Fourier  techniques  in  the  solu¬ 
tion  of  problems  which  consist  of 
products  of  time-domain  functions. 
An  example  of  this  type  of  problem 
is  the  evaluation  of  those  funda¬ 
mental  identities  that  involve  multi¬ 
plication — such  as  sin  <u,t  sin  (oj. 
The  evaluation  of  the  effect  of  an¬ 
tenna  scan  modulation  on  target  re¬ 
turn  in  a  pulsed  radar  system  and 
problems  involving  modulation  and 
demodulation  are  other  examples. 
Often,  these  problems  can  be  solved 
conveniently  by  evaluating  the 
equivalent  convolution  integral  in 
the  frequency  domain ;  more  partic¬ 
ularly  the  solution  of  this  integral 
by  graphical  techniques.  Once  this 
graphical  technique  has  been 
learned,  many  problems  can  be 
solved  more  easily  than  by  the  more 
conventional  mathematical  solu¬ 
tion  in  the  time  domain.  This  tech¬ 
nique  is  especially  useful  for  time 
functions  that  include  a  series  of 


terms  in  which  computation  in  the 
time  domain  becomes  tedious  and 
for  those  problems  that  require  an 
answer  in  the  frequency  domain. 

This  article  reviews  briefly  the 
Fourier  and  convolution  integrals, 
and  presents  an  approach  to  the 
graphical  solution  of  the  convolu¬ 
tion  integral  in  the  frequency  do¬ 
main. 


The  Fourier  Integral 

The  basic  symmetrical  Fourier 
integrals  which  interrelate  the  time 
and  frequency  domains  are: 


m  = 


F(f)  = 


/: 

/: 


F(f)  c'"'  ilj 


f(t)  lit 


(1) 


(2) 


where  /(f)  describes  the  function 
in  the  time  domain,  F  (/)  is  the 
same  function  described  in  the  fre¬ 
quency  domain  or  the  Fourier 
transform  of  /  (f)  and  <o  =  2ir/. 
Thus  the  frequency  spectrum  of  a 
time  function  can  be  evaluated  with 
the  Fourier  integral.  For  periodic 
functions  Eq.  2  defines  the  com¬ 
plex  form  of  the  Fourier  series  of 
/  (t). 

As  an  example  of  the  use  of  these 
integrals,  the  Fourier  transform  of 
a  simple  but  important  time  func¬ 
tion  /.(f)  =  cos  (co.f  -I-  0)  is  evalu¬ 
ated: 

/„(/)  =  coe  (W  +  S)  =  1  exp  [/(«„/ -t-0)]-t- 

I  exp  (-i(w„/-f-fl)l 


Foil)  =  I  f'* 


/: 


exp(7(o)„  — w)(]rf<-|- 


/: 


exp  (— j(w„-|-u)(]  dt 


i  c 

The  integral 

J"  exp  —  w)<]  dt 


(3) 


delta  is  a  function  [8(a>„  —  m)] 
which  is  zero  for  all  oj  except  for 
b>  =  Cl).,  where  its  value  is  infinite. 
The  integral  or  area  of  the  delta 
function  with  respect  to  / 

[  ^  [6(u„  — a))d/] 

is  finite,  however,  and  is  equal  to 
unity.  Thus 

F„(f)  =  lei*  6(w  —  wo)  +  i  e~>^  5(w„ -(-(.>)  (4) 
The  Fourier  transform  of  the  orig¬ 
inal  time  function  therefore  con¬ 
sists  of  delta  functions  at  /  =  ±a>„/ 
2it  =  ±f.  with  an  area  (1/2)  and  a 
phase  ( ±^)  associated  with  each. 
This  transform  is  plotted  in  Fig.  1. 
Spectral  lines  are  conventionally 
shown  with  amplitudes  equal  to  the 
areas  of  the  lines  since  the.se  values 
are  useful  in  obtaining  the  equiva¬ 
lent  time  function,  in  determining 
the  power  distribution  of  the  spec¬ 
trum  and  in  evaluating  the  convolu¬ 
tion  integral  which  is  described 
later.  However,  the  function  itself 
is  infinite  at  the  frequency  of  the 
spectral  lines. 

The  time  function  may  be  ob¬ 
tained  from  the  frequency  func¬ 
tion  through  the  use  of  Eq.  1.  How¬ 
ever,  once  the  transform  of  a 
function  is  obtained,  the  reverse 
transform  automatically  results. 
One  convenient  method  to  use  in  the 
transformation  of  delta  functions  in 
the  frequency  domain  (which  re¬ 
sult  for  the  transforms  of  all  real 
periodic  time  functions)  is  to  fold 
over  the  negative  frequency  terms 
(phases  reverse  sign)  about  the 
zero  frequency  axis  and  add  them 
to  the  areas  of  the  equivalent  posi¬ 
tive  frequency  terms.  The  time 
function  then  consists  of  cosine 
terms  with  amplitudes,  frequencies. 
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and  phases  equal  to  the  resulting 
positive  frequency  spectral  lines. 
Using  this  method  for  the  trans¬ 
formation  of  the  function  in  Fig.  1 
it  can  be  seen  that  the  resulting 
time  function  is  equal  to  cos  (w.t  -f 
ff).  This  of  course  is  the  original 
function. 

The  unfolded  Fourier  series  is 
thus  one  class  of  the  Fourier  in¬ 
tegral.  To  convert  a  Fourier  series 
into  the  equivalent  Fourier  integral 
in  the  frequency  domain,  each  term 
of  the  Fourier  series  is  unfolded 
into  two  half-amplitude  spectral 
lines  at  plus  and  minus  the  fre¬ 
quency  (and  phase)  of  the  term.  If 
a  sine  and  cosine  term  exist  in  the 
Fourier  series  at  the  same  fre¬ 
quency,  the  two  should  be  vectori- 
ally  added  to  obtain  a  single  cosine 
term  before  unfolding. 

In  general,  it  is  seldom  necessary 
to  evaluate  the  Fourier  integral 
since  it  already  has  been  evaluated 
for  many  functions.'-  *  * 

The  Convolution  Integral 

If: 

/Ji)  =Mi)  /i(0;  then :  (•>) 

/■'„(/)=  J  F,fx)F,cr-xl</x  (6) 

where  Fs  (/)  (in  which  iV  =  0,  1, 
2)  is  the  Fourier  transform  of 
fait)  and  X  is  a  dummy  variable 
equivalent  to  f.  The  integral  in  Eq. 
6  is  called  the  convolution  integral. 

Equations  5  and  6  say  in  words: 
if  a  time  function  is  equal  to  the 
product  of  two  other  time  functions, 
its  Fourier  transform  is  equal  to 
the  convolution  integral  of  the 
Fourier  transforms  of  the  other 
two  time  functions.  These  equa¬ 
tions  are  .symmetrical;  that  is, 
multiplication  in  the  frequency 
domain  corresponds  to  convolution 
in  the  time  domain.  However,  only 
convolution  in  the  frequency  do¬ 
main  will  be  discus.sed  here. 

The  convolution  integral  can  in 
general  be  evaluated  mathematic¬ 
ally  ;  however,  graphical  techniques 
offer  advantages  in  many  cases. 

As  an  example  of  graphical 
evaluation  of  the  convolution  inte- 


FOURlER  TRANSFORM  [Fo(f)l  OF  f,(t):co*(wpt+fi) 


FIG.  1— Spectral  lines  are  conventianally 
shewn  with  amplitudes  equal  to  the  areas 
of  the  lines;  however,  function  itself  is 
infinite  at  the  frequency  of  the  spectral 
lines 


-«l  0  »,  f 


(A)  F,(f)« TRANSFORM  OF  cos  (w,  I  -Fe,l 


(B)  F2(f)«  TRANSFORM  Of  cos  (w;  •  +9z) 


Mfi+f?)  l,-l2  0  f2-l,  (,4-f2  f 

rOD 

Fo(M«/F,(XIF2(l-X)dX>  TRANSFORM  OF  cot 
-00 

(E)  (w|i  -f  9|)  cos  1*12  • +921 

FIG.  2— Graphical  convolution  in  the  fre¬ 
quency  domain 

gral,  consider  the  function: 

/»(0  =fi(0/s(0  =««(<u,/-|-9,>coe(a.,/-|-9,) 
The  equivalent  Fourier  trans¬ 
forms  of  /,  (t)  and  /,  (O  are 
plotted  in  Fig.  2A  and  2B  respec¬ 
tively.  The  problem  is  to  obtain 
F.  (/)  using  the  convolution  inte¬ 
gral  (Eq.  6). 

In  evaluating  this  integral,  /  is 
constant  and  X  a  dummy  variable 
which  is  equivalent  to  /.  Thus  /  is 
assigned  specific  values  (such  as  0, 
/„  /,  and  other  values)  and  the  in¬ 
tegral  evaluated  at  each  value  of  f 
considering  it  to  be  a  constant. 

F,  (X)  is  plotted  in  Fig.  2C.  This 


± _ L  °  _L  1  * 

*0  2fo  2fQ  tg 


(B)  J 


(C)  [’o'*']  *0 


FIG.  3— Radar  roturn  from  soarch-lignted 
largot  (A);  dynamic  antonna  paHorn  (3) 
and  roturn  from  scanned  target  for  which 
spectrum  is  desired  (C) 


I 


-lOOlo  -50fo  0  50lo  lOOfo  f 

(A)  Fi(t) 


I 


-2«0°2fo 
(B)  Fzd) 


FIG.  4— Spectra  of  functians  of  Fig.  3; 
transform  of  3A  (A);  transform  of  3B 
(B);  and  transform  of  3C  (C) 


is  plotted  for  completeness  although 
it  is  not  necessary  since  it  is  identi¬ 
cal  to  F,  (/).  F,  (/  —  X)  is  obtained 
by  folding  F,  (X)  about  the  zero 
frequency  axis  and  moving  the 
function  a  distance  equal  to  the 
chosen  /.  It  is  plotted  in  Figure 
2D.  As  an  aid  to  remembering  this 
step,  the  following  procedure  may 
be  helpful.  (1)  Plot  /(x)  =  *;  (2) 
Plot  /(I  —  x)  =  1  —  x;  (3)  Note 
that  plot  2  consists  of  plot  1  folded 
and  moved  one  unit  along  the  x 
axis. 

The  integral  is  then  evaluated  at 
discrete  values  of  /.  This  is  easily 
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FIG.  5 — Carrier  ■limination  filter  used  in  doppler  radar  lyttem.  Analysis  of  signal  at 
points  A  through  I  appears  in  Fig.  6 


accomplished  by  placing  two  fingers 
on  the  running  function  (2D), 
keeping  track  of  the  distance 
moved  (/),  and  noting  where  non¬ 
zero  products  exist  with  the  fixed 
function  (20.  For  more  compli¬ 
cated  running  functions,  the  folded 
function  rF,(— X)]  should  be 
plotted  along  the  edge  of  a  piece  of 
paper.  The  paper  is  then  placed 
along  the  fixed  function  [F,(X)] 
and  slid  back  and  forth  to  obtain 
different  values  of  /.  The  integral 
of  the  product  of  the  two  functions 
is  then  evaluated  at  fixed  positions 
of  the  paper  (/). 

The  rules  to  follow  in  obtaining 
the  integral  for  delta  functions  at 
specific  values  of  /  are :  ( 1 )  the 
amplitudes  of  all  pairs  of  coincident 
terms  are  multiplied  separately 
(phases  add);  (2)  all  resulting 
multiplied  pairs  are  added  vectori¬ 
al  ly  to  obtain  a  single-valued  term 
for  that  /. 

If  this  is  done,  the  results  plotted 
in  Fig.  2E  should  be  obtained.  The 
result  in  the  time  domain  is  readily 
obtained  from  Fig.  2E  and  is: 

fo{t)  =  i  cos[{a)i-a),)l-t-9i-0il-t- 

J  C<>s|(a»5 a»i)/ -)■  @1  +  0}] 

The  following  is  a  summary  of 
the  steps  taken  for  the  evaluation 
of  the  convolution  integral  when 
the  product  of  two  time  functions 
is  involved :  ( 1 )  Plot  the  Fourier 
transforms  of  the  two  functions; 
(2)  Choose  one  of  the  transforms  as 
the  running  function  [F,(/  —  X)]. 
Usually  this  is  the  simpler  of  the 
two  functions;  (3)  Fold  this  func¬ 
tion  about  the  zero  frequency  axis 
and  move  it  to  the  right  or  left,  an 
amount  equal  to  a  specific  /;  (4) 
At  this  /  evaluate  the  integral.  The 
rules  for  obtaining  the  integral  for 
delta  functions  are  given  above; 


(5)  Evaluate  the  integral  for  all 
values  of  /  where  an  integral  exists. 
Two  more  examples  of  the  use  of 
these  techniques  are  given  below. 

Antenna  Sean  Modulation 

The  return  from  a  search-lighted 
target  in  an  imaginary  pulsed  radar 
system  is  shown  in  Fig.  3A.  Its 
Fourier  transform  (Fig.  4A)  is  a 
familiar  spectrum  with  a  sin  x/x 
envelope.  The  problem  is  to  find  the 
spectrum  of  the  radar  return  in  the 
presence  of  antenna  scan  modula¬ 
tion. 

In  effect  the  pulse  return  of  a 
scanned  target  is  the  time  domain 
product  of  the  dynamic  antenna 
pattern  and  the  return  from  a 
search-lighted  target.  Thus  the 
problem  may  be  solved  by  convolu¬ 
tion  in  the  frequency  domain. 

The  function  sin*  <o.f/(a).f)\ 
shown  in  the  time  domain  in  Fig. 
3B,  is  a  good  approximation  of  the 
dynamic  antenna  scan  pattern  of 
many  radar  systems.  The  return 
from  the  scanned  target  for  which 
the  spectrum  is  desired  is  shown  in 
Fig.  3C. 

The  Fourier  transform  of  sin* 
<o.t  ((ojy  is  shown  in  Fig.  4B  (ob¬ 
tained  by  convoluting  the  Fourier 
transform  of  sin  toj/w.t  with  it¬ 
self).  Since  the  dynamic  antenna 
scan  pattern  will  periodically  illumi¬ 
nate  a  fixed  target  at  a  slow  rate, 
the  actual  spectrum  of  the  pattern 
will  consist  of  many  frequency  lines 
within  the  envelope  indicated. 
However,  for  the  purpose  of  this 
discussion  a  continuous  spectrum 
is  assumed. 

In  the  evaluation  of  the  convolu¬ 
tion  integral,  the  running  function 
is  chosen  to  be  the  transform  of  the 
dynamic  antenna  scan  pattern  (Fig. 


4B).  It  is  folded  (there  is  no 
change  since  it  is  symmetrical), 
placed  at  discrete  values  of  /,  and 
the  integral  evaluated  (the  product 
of  the  area  of  the  delta  function  and 
the  value  of  the  running  function 
at  that  /) .  The  final  result  is  shown 
in  Fig.  4C.  It  can  be  seen  that  the 
effect  of  antenna  scan  modulation 
on  the  return  target  spectrum  is 
to  spread  each  frequency  line  of  the 
original  spectrum.  This  spreading 
is  inversely  proportional  to  the 
hits-per-beamwidth  on  target. 

The  convolution  integral  is  espe¬ 
cially  useful  in  the  doppler  radar 
field  where  spectra  are  particularly 
important. 

Carrier  Elimination  Filter 

The  so-called  Carrier  Elimination 
Filter  (CEF)  used  in  the  Labora¬ 
tory  for  Electronics’  doppler  radar 
systems  is  a  device  that  accurately 
places  a  notch  filter  in  an  i-f  am¬ 
plifier.  The  overall  Q  of  the  notch 
is  approximately  500,000  ( one 

cycle  bandwidth  at  500  Kc).  The 
technique  used  is  to  demodulate  the 
i-f  signal  to  the  audio  frequency 
range  where  an  appropriate  audio 
filter  is  introduced.  The  output  of 
the  filter  is  then  remodulated  back 
up  to  the  i-f  frequency  range.  In 
effect,  the  audio  filter  characteristic 
is  reproduced  in  the  i-f  frequency 
range  resulting  in  high  effective 
Q’s. 

The  CEF  is  a  good  example  of 
quadrature  detection  techniques 
which  are  necessary  to  preserve  the 
sense  (above  or  below  the  i-f  car¬ 
rier  frequency)  of  an  i-f  signal.  As 
can  be  seen  below  the  demodulation 
and  remodulation  of  a  signal  in  a 
single  channel  will  result  in  an 
extra  and  unwanted  sideband  in  the 
output.  For  this  reason,  dual 
quadrature  channels  are  necessary 
to  cancel  out  the  unwanted  side¬ 
band. 

Figure  5  is  a  block  diagram  of  the 
CEF.  Figure  6  is  the  analysis  of 
the  block  diagram  with  references 
to  specific  points  in  the  block  dia¬ 
gram.  All  functions  are  shown  in 
the  frequency  domain. 

For  the  purposes  of  analysis  an 
i-f  signal  consisting  of  a  desired 
signal  component  and  a  carrier  leak¬ 
age  component  (D)  (Fig.  5  and 
Fig.  6)  is  considered.  This  is  de¬ 
modulated  in  two  channels  (mathe¬ 
matically  convolved)  with  a  500  Kc 
reference  frequency  (A)  which  has 
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been  phase  shifted  ±7r/4  radians 
(B  and  C).  (Convolution  results 
in  frequency  terms  near  twice 
the  reference  frequency.  However, 
since  a  filter  follows  which  elimi¬ 
nates  these  terms,  they  are  not 
shown.)  The  demodulated  signals 
are  then  passed  through  an  audio 
bandpass  filter  with  a  lower  cut-off 
frequency  of  J  cps  (H  and  I).  It 
will  be  noted  that  the  carrier  leak¬ 
age  term  is  eliminated  by  these 
filters. 

The  outputs  of  the  filters  are  then 
remodulated  (convolved)  with  the 
original  phase-shifted  reference 
frequency  that  demodulated  each 
channel  originally  (J  and  K).  It 
will  be  noted  that  an  extra  side 
band  occurs  in  each  channel.  If 
these  two  outputs  are  added  vec- 
torily  (L),  the  unwanted  sidebands 
cancel  while  the  desired  sidebands 
add.  Thus  the  original  signal  is 
preserved  while  eliminating  the  un¬ 
wanted  leakage  component.  If  other 
signal  frequencies  are  considered, 
it  will  be  seen  that  in  effect  the 
audio  filter  is  converted  into  an  i-f 
filter  with  the  identical  character¬ 
istics  of  the  audio  filter. 

A  clear  picture  of  the  operation 
of  a  quadrature  detector  can  be  ob¬ 
tained  through  the  graphical  con¬ 
volution  technique  because  of  the 
visual-mathematical  feature  of  this 
technique.  The  effects  of  unequal 
channel  gain,  non-quadrature  phase 
shifts  and  other  non-ideal  circuit 


characteristics  on  operation  can 
readily  be  evaluated. 

Some  other  areas  where  the 
graphical  convolution  technique  is 
useful  are  listed  below. 

Modulation  and  remodulation  (or 
detection)  problems:  The  above 
mentioned  problems  are  essentially 
in  this  class  as  are  many  in  the 
radar  field.  Other  examples  are: 
(1)  Reception  of  vestigial  side  band 
television  signals;  (2)  Generation 
and  reception  of  multiplexed  stereo 
signals  (fm-fm  and  am-am)  ;  (3) 
Reception  of  multiplexed  signals  in 
general. 

Spectrum  analysis:  As  an  ex¬ 
ample  of  this  type  of  problem  con¬ 
sider  the  derivation  of  the  spectrum 
of  the  function  depicted  in  Fig.  7. 
This  function  can  be  considered  to 
be  the  product  of  a  pure  cosine 
function  and  a  rectangular  wave¬ 
form  both  of  whose  Fourier  trans¬ 
forms  or  spectra  should  be  well 
known.  The  answer  can  be  found 
by  graphically  convoluting  the 
transforms  of  the  two  functions. 

Sampling  problems:  Effectively, 
sampling  consists  of  multiplying  a 
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FIG.  7— Bocoum  this  function  con  bo 
trootod  os  o  product  of  o  puro  cotino 
function  and  a  roctongulor  wovoform,  its 
froquoncy  spoctrum  con  bo  onolyiod  by 
graphical  convolution  tochniquos 


function  by  unity  for  a  short  inter¬ 
val  and  then  by  zero  for  a  longer 
interval  and  repeating  this  periodic¬ 
ally.  Thus  graphical  convolution  is 
applicable.  The  sampling  theorem 
can  easily  be  shown  by  convoluting 
the  Fourier  transform  of  the  samp¬ 
ling  waveform  with  the  spectrum 
of  an  arbitrary  signal  with  varying 
bandwidth  and  noting  at  what  band¬ 
width  overlapping  of  frequencies 
occur.  This  corresponds  to  the 
bandwidth  defined  in  the  sampling 
theorem. 

Other  fields:  Another  field  in 
which  graphical  convolution  may  be 
applied  (although  not  in  the  fre¬ 
quency  domain)  is  in  the  area  of 
probability  analysis.  The  probabil¬ 
ity  density  function  of  the  sum  of 
two  independent  quantities  is  equal 
to  the  convolution  integral  of  the 
probability  density  functions  of  the 
two  quantities.*  That  is,  if  the 
quantity  z  is  equal  to  the  sum  of 
quantities  x  and  y  with  probability 
density  functions  of  p,<x)  and 
Pi(y),  respectively;  then: 

p(z)-J  in(x)ih(z  —  ■r)>ljr 

which  is  the  convolution  integral. 
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Characteristics  of 


Operating  principles  and  characteristics  for  thermal,  photoconducting,  photo¬ 
voltaic  and  photoelectromagnetic  detectors  are  tabulated 

By  STEPHEN  F.  JACOBS,  Perkin-Elmer  Corp.,  Norwalk,  Connecticut* 


Four  distinct  types  of  infrared  detector  are  in  gen¬ 
eral  use:  thermal,  photoconducting  (PC),  photo¬ 
voltaic  (PV)  and  photoelectromagnetic  (PEM).  The 
operating  principle  of  each  is  summarized  in  table. 

In  many  detectors  noise  is  reduced  by  cooling  below 
room  temperature.  At  present,  these  detectors  have 
the  greate.st  sensitivity  and,  in  many  cases,  both 
.short  time  constant  and  broad  response.  Unfor¬ 
tunately,  the  cooling  requirements  get  more  severe 
as  the  spectral  coverage  is  extended  to  longer  wave¬ 
lengths. 

Room-temperature  thermal  detectors  combine  broad 
spectral  coverage  with  moderate  sensitivity  but  they 
are  slow.  A  PEM  indium  antimonide  detector  that 
has  submicrosecond  response  time  and  covers  the 
spectral  region  out  to  seven  microns  has  been  devel¬ 
oped  for  room-temperature  operation. 

SENSITIVITY  —  A  common  basis  for  comparing 
different  detectors,  which  relates  to  the  properties  of 
the  detector  material  it.self,  is  provided  by  the  quan¬ 
tity  D*  (area-normalized  detectivity).*  This  factor 
is  defined  as  the  square  root  of  the  sensitive  area 
divided  by  the  noi.se  equivalent  power,  and  is  usually 
expressed  in  units  of  cm-(cps)*/w. 

Factors  that  may  limit  detectivity  are  the  inability 
to  convert  all  the  incident  radiation  completely  into 
signal  and  the  presence  of  excess  noi.se.  Excess  noise 
is  any  type  of  noise  above  photon  noise.  Photon  noise 
is  caused  by  the  inherent  fluctuations  in  photon  ar¬ 
rival — a  process  randomly  distributed  in  time  about 
.some  average  rate.  This  noise  is  unavoidable  and  is 
no  fault  of  the  detector  (except  insofar  as  the  de¬ 
tector’s  spectral  sensitivity  determines  whether  it 
sees  fewer  or  more  fluctuating  photon  arrivals). 

When  a  small  source  appears  against  a  d-c  back¬ 
ground  at,  for  example,  room  temperature,  the  pho¬ 
tons  coming  from  the  background  far  outnumber 
those  coming  from  the  source.  It  is  then  the  photon 
fluctuations  in  the  d-c  background  that  limit  the  sig- 
nal-to-noise  ratio  of  any  radiation  detector.  (Conceiv¬ 
ably  the  source  could  be  so  big  that  no  background  is 
seen.  Then  it  is  the  signal  photon  noise  that  ulti¬ 
mately  limits  detectivity.) 

The  limiting  peak  D*  for  an  ideal,  photon-noise- 
limited  photoconductor,  whose  long  wavelength  cut¬ 
off  wavelength  is  is  discussed  by  Petritz*  and 


•  Now  with  Technical  Research  Group,  Inc.,  Syosset,  N.  Y. 


X'WAVELENGTH  IN  MICRONS 


FIG.  I— Spectral  responses  of  nine  commerciolly-ovailable 
photoconductors  ore  compared  with  that  of  ideal  background- 
limited  infrared  photoconductor 


Characteristics  of  Thermal,  Photoconducting, 


Ty|M‘  Primary  0|>eratiiif{  Principle 


Thermal  Thermal  change  in  resistance 


Heat  Iranspttrt  accompanied  by  charge  transport 


Thermal  expansion  of  a  gas 


PC  Photoionization  protlutes  current  carriers  thereby 

changing  electrical  conductivity 


P\'  Photoionization  produies  electron-hole  pairs  sepa¬ 

rated  by  internal  elecitric  field  at  junction,  thus 
establishing  potential  difference 


PKM  \s  hole-elei-tron  pairs  produced  by  photoionization 

diffuse  into  material,  they  are  separated  by  external 
magnetic  field,  thus  establishing  potential  different* 


(a)  X  where  »en«HWity  falls  to  30  percent  max  <b)  Exelinles  inirimie  peak 
of  Ge  pholoeonduetors  (c)  Approx  OO-deg  field  of  view  <d)  Monoehro- 
matie  peak,  900-eps  rhopping  rate,  1-eps  bandpass  (e)  Response  to  .>00  K 
blackb^y,  900-cps  chopping  rate,  1-eps  bandpass  (f)  Limited  only  by 


Infrared  Detectors 


others*.  The  detectivity  limit  is  given  by 

Limitinjc  photoconduPtor  />*(X,)  =  X,, 

where  N,  is  the  rate  of  arrival  of  background  pho¬ 
tons  with  wavelengths  in  the  spectral  region  to  which 
the  detector  is  sensitive,  h  is  Planck’s  constant  and 
c  is  the  speed  of  light.  The  factor  2  comes  into  the 
derivation  through  the  dual  random  processes  of 
generation  and  recombination. 

In  the  photovoltaic  and  PEM  cases,  however,  there 
is  relatively  little  recombination  and  the  correspond¬ 
ing  detectivity  limit  is 

I.imitinK  photovoltaic  and  PEM  />*(X,)  »  Xr//ir(2.VB)''* 

This  means  that,  in  principle,  it  should  be  possible 
to  achieve  greater  detectivity  with  photovoltaic  or 
PEM  than  with  photoconductive  detectors. 

Finally,  for  thermal  detectors  the  limit  is  also  set 
by  the  photon  noise  (that  is,  thermal  fluctuations 
caused  by  photon  fluctuations). 

I.imitinK  thermal  />*  =  (ICktA'?’*)”’'* 

or  about  1.8  x  10“  cm-(cps)  Vw  for  room  temperature 
operation.  Here  o-  is  the  Stefan-Boltzmann  constant, 
k  the  Boltzmann  constant  and  T  the  absolute  tem¬ 
perature.  The  detector  sensitive  area  is  assumed*  to 


be  one  side  of  a  flake  with  surface  emissivities 
€,  =  1  and  =  0,  coupled  to  its  surroundings  purely 
through  radiative  exchange. 

For  any  photon-noise-limited  detector  the  greatest 
detectivity  will  be  achieved  by  surrounding  the  detec¬ 
tor  with  a  cold  chamber  whose  only  opening  is  an 
aperture  just  large  enough  to  admit  the  signal  beam. 

DETECTOR  PERFORMANCE— Figure  1  shows  the 
actual  spectral  response  performance  of  a  group 
of  commercially  available  photoconductors.  For  com¬ 
parison,  the  limiting  peak  D*  is  also  shown  as  a  func¬ 
tion  of  long  wavelength  cutoff.  The  limiting  D*  is 
calculated  assuming  300  K  background  and  2  n  (hem¬ 
isphere)  steradian  acceptance  angle.  The  actual  per¬ 
formance  curves  are  for  detectors  whose  cooled 
apertures  allow  approximately  60-degree  acceptance 
angles.  With  this  restriction  on  the  angle,  the  limit¬ 
ing  D*  is  increased  by  a  factor  of  two  over  the  limit 
shown. 
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Mass  Spectrometer  Tests 
Tightness  of  Seals 

Production-line  leak-detecting  mass  spectrometer  is  usable  in  electron-tube 
manufacturing.  Unit  achieves  high  precision  with  two  magnetic  analyzers  in 
series.  It  determines  leak  size  by  measuring  quantity  of  helium  escaping 


By  J.  L.  PETERS,  Crosby-Teletronics  Corp..  Vacuum  Research  Division,  Syosset,  New  York 


IN  recent  years,  mass  spectrom¬ 
etry  has  developed  from  a  field 
of  limited  application  in  the  labo¬ 
ratory  to  one  of  wide-spread  use  in 
many  phases  of  electronics,  chem¬ 
istry,  geology,  biology  and  medi¬ 
cine.  Its  industrial  uses  include 
process  control,  routine  chemical 
analysis,  and  detecting  and  locat¬ 
ing  leaks  in  vacuum,  pressure,  or 
hermetically  sealed  devices  and  com¬ 
ponents.  The  Manhattan  Project, 
in  the  last  war,  saw  the  dramatic 
introduction  of  the  mass  spectrom¬ 
eter  as  a  leak  detector  with  tre¬ 
mendous  savings  in  time,  skilled 
manpow'er  and  materials. 

The  mass  spectrometer  is  basi¬ 
cally  an  instrument  which  continu¬ 
ously  separates  ions  of  a  specific 
element  from  a  nonhomogeneous 
.stream  of  ions,  in  a  manner  similar 
to  the  separation  of  light  into  its 
component  colors  by  a  prism.  It 
analyzes,  separates  or  sorts  posi¬ 
tive  ions  of  different  atomic 
weights. 

Operation 

Figures  lA  and  IB  show  opera¬ 
tional  schematic  diagrams  of  a 
typical  mass  spectrometer  leak  de¬ 
tector.  The  component  under  test 
is  evacuated  to  a  pressure  of  about 
50  microns  (0.05  mm  Hg)  and  at 
this  pressure  it  is  disconnected 
from  the  auxiliary  vacuum  pump. 
Next,  the  component  is  connected 
to  the  spectrometer  ready  for  the 
actual  test.  (Both  connection  to  the 
auxiliary  vacuum  pump  and  spec¬ 


trometer  are  accomplished  by  air¬ 
tight  valves.) 

If,  w’hen  the  evacuated  component 
is  connected  to  the  spectrometer, 
a  source  of  helium  gas  is  applied 
to  the  component’s  outside  surface, 
leaks  that  are  present  will  permit 
the  ingress  of  some  of  the  helium. 
Since  the  component  is  now  con¬ 
nected  to  the  spectrometer  (which 
is  permanently  evacuated)  the  he¬ 
lium  will  disperse  throughout  the 
volume  available  to  it — which  in¬ 
cludes  the  spectrometer  ionization 
chan>ber — and  become  ioni/.ed.  Once 
ionized,  the  helium  will  be  urged  by 
electrostatic  fields  through  the 
spectrometer  resolving  system 
where  it  is  detected  at  the  spec¬ 
trometer  output  collector. 

Should  it  be  undesirable  to 
evacuate  the  component,  it  can  be 
filled  with  helium  under  pressure, 
with  alternative  means  as  showm  in 
Figs.  1C  and  ID  to  detect  escaping 
helium. 

In  both  the  above  cases,  the  prin¬ 
ciple  of  mass  separation  is  used  to 
distinguish  between  helium  and 
other  gases  that  may  be  present. 
The  basic  apparatus  is  shown  in 
Fig.  2.  Gases  from  the  evacuated 
equipment  being  tested  are  com¬ 
municated  to  the  spectrometer, 
where  they  are  ionized  by  an  elec¬ 
tron  beam.  The  resulting  ions  are 
accelerated  by  an  electrostatic  field 
and  then  passed  between  the  pole 
pieces  of  the  analyzer  magnet.  The 
effect  of  the  magnetic  field  of  the 
analyzer  magnet  is  to  bend  the 


beam  of  ions  into  a  circular  path. 

The  radius  of  each  ion  path  is  re¬ 
lated  to  the  mass  of  the  ion,  so  that 
ions  heavier  and  lighter  than 
helium  will  travel  in  wider  or  nar¬ 
rower  arcs,  respectively.  Baffles  are 
placed  so  that  only  ions  of  a  par¬ 
ticular  mass  (helium)  are  accepted; 
the  remaining  ions  are  intercepted 
by  these  baffles  or  by  the  inner 
w'alls  of  the  equipment  and  do  not 
reach  the  ion  detecting  apparatus. 
The  radius  of  the  ion  orbit  is  also 
a  function  of  the  accelerating  volt¬ 
age.  Thus,  by  varying  the  acceler¬ 
ating  voltage,  the  orbit  of  any  par¬ 
ticular  ion  type  may  be  adjusted  so 
that  that  particular  ion  reaches  the 
ion-collector. 

Ideal  Performance 

Figure  3  shows  the  ideal  relation 
betw’een  accelerating  voltage  and 
collection  of  ions.  In  this  graph, 
the  helium  ions  are  shown  as  arriv¬ 
ing  at  a  discrete  value  of  accelerat¬ 
ing  voltage.  In  practice,  the  curve 
is  flattened  due  to  ion  collision  and 
to  the  presence  of  other  types  of 
ions  inadvertently  collected. 

On  hitting  the  collector  plate,  the 
ions  give  up  their  charge  through 
a  high  value  resistor  (10"  ohms) 
and  the  signal  so  developed  pro¬ 
vides  the  input  to  a  following  am¬ 
plifier.  Amplifier  output  is  propor¬ 
tional  to  the  number  of  helium  ions 
hitting  the  collector  plate,  and  is 
therefore  a  measure  of  the  size  of 
the  leak. 

Output  of  the  leak  detector 
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amplifier  is  plotted  against  ion  ac¬ 
celeration  voltage  in  Fig  4A.  This 
result  was  produced  when  the  mini¬ 
mum  detectable  leak  was  probed 
with  helium.  The  graph  shows  that 
the  helium  signal  is  all  but  lost  in 
the  background  of  the  other  inter¬ 
fering  peaks.  Since  the  signal-to- 
noise  ratio  is  established  by  the 
presence  and  nature  of  the  residual 
gas,  mere  amplification  alone  will 
not  improve  the  resolution. 

Comparing  the  ideal  case  of  Fig 
3  with  that  of  Fig  4A,  it  is  evident 
that  greater  sensitivity  could  be 
obtained  in  the  same  proportion 
that  background  is  reduced.  The 
background  can  be  reduced  in  re¬ 
search  instruments  by  operating  at 
very  low  pressures,  lO**  and  10*‘® 
mm  Hg. 

However,  such  procedures  tend 
to  be  impractical  for  commercial 
leak  detectors  for  several  reasons: 
the  necessity  for  making  a  bakeable 
seal  between  spectrometer  and  sam¬ 
ple  to  be  tested,  prohibitive  baking 
time  and  complexity  of  operation. 
Such  elaborate  systems  also  need 
readjustment  and  recalibration  at 
short  intervals. 

Improvements 

An  ultrasensitive  mass  spectrom¬ 
eter  leak  detector  has  been  con¬ 
structed  where  undesirable  back¬ 
ground  is  reduced  by  several  orders 
of  magnitude.  This  has  been 
achieved  by  mechanical  means,  and 
at  ordinary  operating  pressures  by 
using  two  magnetic  analyzers  in 
series  as  shown  in  Fig  5.  If  poorly 
separated  ions  represented  by  parts 
of  the  peaks  shown  in  Fig  4A  are 
run  through  the  machine  again,  im¬ 
provement  in  the  separation  of  the 
peaks  is  realized.  This  improve¬ 
ment  is  the  product  of  the  resolu¬ 
tions  obtained  in  each  run.  It  can 
be  seen  that  improvement  in  back¬ 
ground  reduction  allows  an  equal 
improvement  in  sensitivity.  There¬ 
fore,  on  passing  the  gas  sample 
through  the  equipment  twice,  the 
resulting  sensitivity  is  the  product 
of  two  sensitivities.  A  practical  and 
efficient  method  of  doing  this  is  to 
connect  two  mass  spectrometers  in 
series. 

With  this  new  arrangement,  ions 
are  accelerated  from  the  first  spec¬ 
trometer  into  the  second.  Ions 
which  had  their  peaks  broadened  by 
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FIG.  1— Four  mothods  of  using  tho  look  dotoctor.  In  (A)  ond  (B),  holium  thot  looks  into 
ovocuotod  oquipmont  undor  tost  is  moosurod;  in  (C)  ond  (D)  oquipmont  boing  tostod  con¬ 
tains  holium  undor  prossuro  ond  spoctromotor  moosuros  quontity  thot  oscopos 
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ION  ACCELERATING  VOLTAGE 

FIG.  3— Inflnitoiy  Bno  rosolution  of  gos 
contont  is  shown  for  idool  spoctromotor. 
In  proctico,  broodoning  ond  morging  occur 


FIG.  3— Bosk  spoctromotor  shows  focusing 
of  soloctod  ions,  and  oxchision  by  bofflos 
of  unwonted  ions 
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ION  ACCELERATING  VOLTAGE 

(A) 


ION  ACCELERATING  VOLTAGE 


(B) 


and  provide  the  input  signal  for  the 
high  stability  negative  feedback 
amplifier.  The  amplifier  section  fea¬ 
tures  a  CK5886  electrometer  tube 
in  the  input  stage  followed  by  a 
high  stability  d-c  amplifier  with 
cathode  follower  output  to  the  indi¬ 
cating  meter. 

Fig  4A  shows  the  output  signal 
from  a  standard  leak  detector  when 
it  was  operated  as  an  analytical  in¬ 
strument.  Output  is  plotted  against 
ion  acceleration  voltage.  Helium, 
water  vapor  and  the  mass  28  peak, 
which  may  be  due  to  both  carbon 
monoxide  and  nitrogen,  are  shown. 
Fig  4B  shows  considerably  more 
detail  due  to  sharper  resolution  of 
individual  peaks  obtained  on  using 
the  improved  leak  detector  for 
analysis.  The  same  slit  widths  were 
used  in  both  cases. 


FIG.  4— Ratolution  obtained  by  single-stage  spectrometer  (A)  is  surpassed  by  resolution 
of  twin-stage  spectrometer  (B) 


Industrial  Use 

One  of  the  causes  of  vacuum  tube 
failure  results  from  insufficient 
sensitivity  of  present  day  leak  de¬ 
tection  equipment.  For  example:  if 
a  small  power  tube  (of  lOOcc  vol¬ 
ume)  passes  a  test  for  tightness  on 
any  standard  leak  detector  (sensi¬ 
tivity  10'“  cubic  centimeter  per  sec¬ 
ond  at  standard  temperature  and 
pressure)  the  tube  may  neverthe¬ 
less  become  inoperative  in  less  than 
a  week  from  undetectably  small 
leaks.  See  Fig.  6.  This  assumes  an 
end  point  pressure  of  10**  mm  Hg. 
By  comparison,  similar  tubes  tested 
on  equipment  having  a  sensitivity 
of  10'“  cubic  centimeter  a  second  at 
standard  temperature  and  pressure 
are  assured  a  shelf  life  of  more 
than  10  years. 


gas  scattering  in  the  first  spectrom¬ 
eter  are  resolved  into  separate 
peaks  by  the  second  analyzer.  Also, 
those  ions  which  had  corresponding 
momentum,  although  their  masses 
were  different  and  consequently 
formed  a  spurious  single  peak  in 
the  first  analyzer,  will  be  separated 
into  discrete  peaks  in  the  second 
analyzer.  Another  feature  in  addi¬ 
tion  to  the  two  analyzers  is  the  in¬ 
terstage  slit  where  all  ions  are  ac¬ 
celerated.  This  acceleration  tends 
to  bring  about  improved  separation 
of  different  peaks  in  the  spectrome¬ 
ter  output  because  acceleration  adds 
different  amounts  of  momentum  to 


ions  of  different  masses.  This  ac¬ 
tion  separates  the  false  peaks  and 
refocuses  the  scattered  ions. 

The  reduction  in  background 
realized  with  this  improved  instru¬ 
ment  is  so  great  (three  orders  of 
magnitude)  that  a  specially  de¬ 
signed  electron  multiplier  is  advan¬ 
tageously  employed  as  the  ion  de¬ 
tector.  The  multiplier  has  a  first 
dynode  which  provides  nearly  100- 
percent  conversion  efficiency  of 
bombarding  positive  ions  to  sec¬ 
ondary  electrons.  The  secondary 
electrons  from  the  first  dynode  are 
focused  and  multiplied  in  the  re¬ 
maining  stages  of  the  multiplier 


ULTRA  SENSITIVE  STANDARD 

MASS  SPECTROMETER  MASS  SPECTROMETER 
LEAK  DETECTOR  y  \  LEAK  DETECTOR  j 


10-14  IO-'3  lO-l^  10-"  10-*°  10*9  10'® 


LEAK  RATE,  STANDARD  cc/$ec 

FIG.  6 — Graph  shows  how  an  ultrasonsitivo 
loak  dotoctor  can  locoto  tho  vacuum  tubos 
that  will  take  years  to  become  faulty 


76 


APRIL  1,  1960  •  ELECTRONICS 


I 


Measuring  Fluid  Velocity 
By  Nuclear  Resonance 


Nuclear  magnetic  resonance  is  put  to  practical  use  in  measuring  the  flow 
rates  of  a  variety  of  liquids  from  human  blood  to  sulphuric  acid  without 
disturbing  the  conducting  tube 


By  J.  R.  SINGER,  Associate  Professor,  University  of  California,  Berkeley,  California 


Nuclear  magnetic  resonance 
was  first  investigated  by 
Bloch,  Hansen  and  Packard'  and  by 
Purcell,  Bloembergen  and  Pound’ 
in  the  years  1946  through  1948. 
Since  then,  development  of  pro¬ 
cedures  has  led  to  the  discovery  of  a 
vast  amount  of  information  about 
nuclear  spins  and  magnetic  mo¬ 
ments.  In  addition,  the  effect  of  mo¬ 
lecular  structure  upon  the  nucleus 
has  resulted  in  another  interesting 
aspect  of  resonance  studies ;  the  de¬ 
termination  of  electron  distribu¬ 
tions.  In  nuclear  resonance,  the 
nucleus  is  disturbed  by  precessional 
motions,  but  these  have  a  negligible 
effect  upon  molecular  or  chemical 
reactions. 

One  important  aspect  of  these 
resonance  techniques  is  that  a  very 
delicate  probe  is  available  for  reach¬ 
ing  into  living  organisms  without 
disturbing  the  normal  chemical  re¬ 
actions  of  the  organism. 

Nuclear  Resonance 

In  essence,  nuclear  resonance 
consists  of  observing  the  absorp¬ 
tion  of  radio  waves  at  a  frequency 
determined  by  the  ratio  of  the  nu¬ 
clear  magnetic  moment  to  its  spin 
(the  gyromagnetic  ratio)  and  the 


value  of  an  applied  magnetic  field. 
This  may  be  expressed  by  the  for¬ 
mula  /  =  y  H  2it  where  /  is  the  re¬ 
quired  frequency  for  nuclear  reso¬ 
nance,  y  is  the  gyromagnetic  ratio 
of  the  nuclei  and  H  is  the  magnetic 
field  applied.  It  is  particularly  easy 
to  observe  resonance  in  water  mole¬ 
cules  since  the  hydrogen  protons 
provide  a  very  strong  absorption 
signal. 

Resonance  is  observed  by  using 
a  receiver  to  detect  the  r-f  energy 
lost  from  a  transmitter.  If  the  radio 
transmitter  provides  enough  en¬ 
ergy,  the  nuclei  become  saturated. 

No  resonance  signal  may  then  be 
detected  until  the  transmitter  power 
is  reduced  and  a  certain  time  (7,) 
has  elapsed  so  that  the  nuclei  can 
relax  to  their  normal  distribution. 
Time  7,  is  the  relaxation  time. 

Relaxation  Time 

Relaxation  time  is  a  character¬ 
istic  bf  the  nuclei  and  their  environ¬ 
ment,  and  may  be  any  value  from 
milliseconds  to  seconds  as  shown  in 
Table  1.  As  will  be  shown,  the  re¬ 
laxation  time  may  be  used  to  ad¬ 
vantage  in  measuring  the  velocity 
of  flowing  fluids. 

The  equation  for  proton  reso- 


liqwtd  flew*  through  pkittic  tube  post 
probe  ceib  lecotod  botwoon  mognot  polo*. 
Combination  trontmiftor-rocoivor  provido* 
*ignal  for  cro  or  recorder 


Table  I— Some  Suitable  Fluids  for 
Short-Term  Tracer  Method  of 
Flow  Measurement 


Relaxation 


Time 

Liquid  7|  in  Seconds 

Mouse  blood  (in  vivo) . .  0.4 

Human  blood  (in  vivo).  0.4“ 

Petroleum  ether .  3.5 

Diethyl  ether .  3.8 

Keronene .  0.7 

Pure  water .  2.3 

Ethyl  alcohol .  2.2 

Acetic  acid .  2.4 

Sulfuric  acid .  0.75 


(a)  One  measurement 
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Present  efforts  are  directed  to¬ 
wards  an  improved  system  of  flow 
measurement  with  the  prospect  of 
monitoring  human  blood  flow 
velocities.  The  improved  design  is 
shown  in  Fig.  2.  Here  the  nuclei 
are  inverted  (or  saturated)  at  one 
point  and  observed  at  another  point 
downstream.  The  flow  velocity  is 
found  by  noting  the  time  between 
the  disturbed  pulse  and  the  time 
when  the  r-f  absorption  is  de¬ 
creased. 

The  distance  between  the  coils  is 
divided  by  the  ob.served  time  to  give 
the  flow  velocity  directly. 


not  disturb  the  flow  of  the  fluid,  but 
the  observation  is  simplest  if  the 
pipe  or  tube  is  made  of  a  non-fer¬ 
romagnetic  material  preferably 
non-metallic.  This  simple  system 
for  measuring  oil  flow  rates  without 
breaking  the  pump  lines  is  also 
readily  applicable  to  chemical  proc¬ 
essing  plants  where  monitoring 
and  control  of  fluid  flows  is  impor¬ 
tant. 

A  modification  of  this  system 
allows  measuring  the  velocity  of 
blood  flow  in  the  tails  of  mice  as 
shown  in  Fig.  1.  The  r-f  absorption 
decreases  with  increased  signal 
strength  in  a  given  sample.  The 
rate  of  decrease  is  well  known  quan- 


TO  CRO  OR 
RECORDER 


FIG.  1— Measuring  blood  flow  rote  in  a 
mouse  tail  by  nuclear  resonance 


nance  is  /  =  4.26  H  where  f  is  in 
Me  and  H  is  in  kilo-oersteds.  Early 
experiments  used  a  14  kilo-oersted 
field  and  a  60-Mc  frequency.  Future 
experiments  are  planned  using  a 
3,000-oersted  field.  Lower  fre¬ 
quencies  do  not  provide  as  good  a 
signal-to-noise  ratio  but  does  sim¬ 
plify  the  problem  of  obtaining 
homogeneous  magnetic  fields  over 
large  volumes. 


Methods  Used 

The  general  philosophy  utilized 
is  to  induce  a  tracer  (in  this  case, 
inverted  water  protons)  into  the 
blood  (or  other  fluid)  for  a  time  T, 
which  is  characteri.stic  of  the  fluid. 

The  tracer  may  be  detected  down¬ 
stream  at  a  later  time  and  thus  the 
flow  velocity  is  ascertained.  The 
above  may  be  termed  a  short-time 
tracer. 

If  a  flow  path  is  to  be  investi¬ 
gated  over  a  longer  time,  the  in¬ 
jection  of  specific  nuclei  with  a 
significant  and  unusual  nuclear 
resonance  spectrum  is  recom¬ 
mended. 

Such  substances  are  common  and 
harmless  and  provide  a  useful 
tracers  for  flow  velocities  and  chan¬ 
nel  determination.  A  multitude  of 
such  tracer  materials  is  readily 
available. 

It  would  appear  that  many  of  the 
tasks  now  being  performed  by 
radioactive  tracers  can  be  done 
more  easily  with  nuclear  paramag¬ 
netic  substances  or  even  with  elec¬ 
tron  paramagnetic  materials  by 
using  a  different  frequency.* 


Flow  Rate  Studies 

Early  studies  of  flow  rates’-  ‘ 
utilized  the  following  procedure.  A 
mechanical  pump  having  a  known 
(and  variable)  pumping  rate  circu¬ 
lated  water  through  plastic  tubing, 
A  portion  of  the  tubing  was  in  a 
magnetic  field  H  and  perpendicular 
to  another  coil  as  in  the  Singer  and 
Johnson  apparatus’. 

By  providing  r-f  energy  of  the 
appropriate  frequency  and  intens¬ 
ity,  the  resonance  absorption  signal 
was  saturated. 

After  time  T„  which  is  a  charac¬ 
teristic  of  the  material,  the  absorp¬ 
tion  signal  may  be  observed  to  be 
about  two-thirds  of  its  maximum 
value. 

Since  the  observed  sub.stance 
is  flowing  away  from  the  observa¬ 
tional  point,  the  characteristic  time 
T,  is  shortened  by  the  inflow  of  fluid 
with  unsaturated  nuclei.  Hence  the 
difference  between  the  time  T, 
measured  with  a  static  fluid  and  the 
observed  time  of  relaxation  when 
the  fluid  is  flowing  is  a  measure  of 
the  flow  of  the  fluid. 


TO  CRO 
TIME  BASE 
TRIGGER 

TO  CRO  VERT 


FIG.  2— Improved  flew  meter  presently 
under  development 


titatively  and  is  described  by  a 
saturation  factor.  However,  if  the 
sample  flows  through  the  observa¬ 
tion  region,  the  partially  saturated 
nuclei  are  replaced  by  unsaturated 
nuclei;  hence  the  r-f  absorption  is 
greater  for  flowing  fluids  than 
static  ones,  and  the  relative  absorp¬ 
tion  under  certain  conditions  can 
be  described  by  a  simple  equation’. 
The  flow  velocity  may  then  be  deter¬ 
mined  by  using  the  relationship  v  = 
L(A,  —  A)/ATt  where  v  is  the 
average  flow  velocity,  L  is  the 
length  of  fluid  in  the  r-f  field,  A  is 
the  amplitude  of  the  r-f  absorption 
without  flow  and  A,  is  the  ampli¬ 
tude  with  flow.  Thus  flow  velocity 
in  a  mouse  tail  is  readily  measured 
by  determining  the  amplitude  of  r-f 
absorption  when  the  flow  is  stopped 
with  a  tourniquet  and  the  amplitude 
without  the  tourniquet.  In  addi¬ 
tion,  it  is  necessary  to  measure  T, 
which  is  a  simple  procedure*.  For 
mice  blood  in  vivo  the  protons  have 
a  relaxation  time  of  approximately 
four  tenths  of  a  second. 
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Equipment 

The  method  is  applicable  to  oils 
and  most  other  fluids  in  addition  to 
water. 

The  equipment  needed  is  a  good 
magnet  or  solenoid,  an  r-f  transmit¬ 
ter  and  receiver  and  an  oscilloscope 
or  recorder  for  observing  the  reso¬ 
nances  and  measuring  the  relaxa¬ 
tion  times.  The  observation  does 
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SPECIFICATIONS 


Telemetering  Band 
(216-260  Mcps) 
^0.300  Mcps 
60  Watts  max 
<1.25  OB  at  125*C 
$1.15  OB  at  room 
temperature 
$1.20 

Isolation  between  Adjacent  Channels 

at  5  Mcps  Spacing . ^20  DB 

Temperature  Range .  — 65*C  to  +125*C 

Vibration .  For  use  in  guided 

missiles;  meets  mili¬ 
tary  vibration  specs 

Other  power  levels  and  higher  frequency 
ranges  can  also  be  provided. 


Range. 


Passband . 

Input  Power . 

Insertion  Loss  in  Passband 


Triple  Filter  for 
MINUTEMAN”  Missile 
Telemetry  System 


Allen-Bradley  Triplexer  is  designed 
to  permit  three  simultaneous  telemetry 
signals  through  one  antenna  without 
mutual  interference. 


These  high-efficiency  triple  filters— employed  in  the 
Minuteman  Test  Program — enable  three  transmitters  to 
send  in-flight  performance  data  simultaneously  from  a 
single  antenna.  Although  extremely  compact  and  light  in 
weight,  the  Triplexer  is  ruggedly  constructed  to 
withstand  shock  and  vibration — and  it  is  gold  plated  to 
reflect  high  temperatures.  This  highly  sophisticated 
filter  system — developed  and  built  by  Allen-Bradley — 
illustrates  their  extensive  experience  in  advanced 
electronic  research,  and  capabilities  in  precision  manu¬ 
facturing.  Allen-Bradley  scientists  and  engineers  will 
be  pleased  to  cooperate  in  solving  your  problems. 


ALLEN-BRADLEY 


Quality  Electronic  Components 

Allen-Bradley  Co.,  110  W.  Greenfield  Ave.,  Milwaukee  4,Wi8. 
In  Canada:  Allen-Bradley  Canada  Ltd.,  Galt,  Ontario 
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FIG.  1 — Count  rogittorod  in  itia  ring  counter  is  displayed 


smerol  by  Nixie  tube 


Cold-Cathode  Ring-Counter 
Drives  Numerical  Indicator 


Gas  tubes  in  both  indicator  and  counter  circuits  for  medium-speed  applica* 
tions  provide  reliable  operation  at  economical  power  consumption 


By  P.  G.  HODGSON,  Radio  and  Electrical  Engineering  Division,  National  Research  Council,  Ottawa,  Canada 


IT  IS  USUAL  to  drive  numerical  in¬ 
dicator  tubes  with  thermionic 
tubes  or  transistors.  The  tran¬ 
sistors  used  for  this  application  are 
usually  expensive  because  of  the 
high  voltage  rating  needed.  Cold- 
cathode  trigger  tubes,  when  used 
for  low  and  medium-speed  logic  op¬ 
erations,  have  some  advantages 
over  both  thermionic  tubes  and 
transistors.  They  are  inexpensive 
compared  with  most  thermionic 
tubes  and  transistors,  and  since 
there  are  no  heaters,  no  warm-up 
time  is  necessary*.  Heat  dissipation 
is  not  usually  a  problem  since  power 
consumption  is  low.  In  each  decade 
of  a  trigger  tube  counter,  only  one 
tube  conducts  at  a  time,  with  a 
consumption  of  about  1.25  watts. 
Furthermore,  trigger  tubes  are 
rugged  and  have  a  long  life'. 


speed  of  2,500  pps.  The  readout 
display  is  on  a  Burroughs  Nixie 
HB106.  Other  types  of  trigger 
tubes  and  numerical  indicators  are 
available  commercially  and  could 
probably  be  used  in  a  similar  cir¬ 
cuit. 

Operation  of  the  trigger  tube 


Circuit  Operation 

The  ring  counter  described  uses 
Philips  Z70U  trigger  tubes  in  a 
decade  counter  with  a  maximum 


ring  counter  is  well  known*,  and 
depends  upon  the  conducting  tube 
to  prepare  the  following  tube  for 
advance  of  count,  which  occurs  with 
each  positive  input. 

In  this  case  a  conducting  tube 
produces  a  voltage-drop  across  its 
load  resistor  causing  the  appropri¬ 
ate  section  of  the  indicator  tube  to 
ignite.  Conversely,  when  the  trig¬ 
ger  tube  extinguishes  due  to  the 
advance  of  count,  that  section  of 
the  indicator  tube  also  extinguishes. 

The  Nixie  .tube  has  relatively 
long  ionization  and  de-ionization 
times  which  would  normally  limit 
the  speed  of  counting.  However, 
the  0.5-/tf  capacitor  across  each 
trigger  tube  load  resistor  enables 
the  counter  to  switch  at  higher 
speeds  without  being  affected  by  the 
indicator  tube  parameters. 
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FIG.  2— Singlo  ttago  of  ring  countor.  Bio* 
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Sohd  state  devices  include 
time  delay  relays  voltage 
regulators,  power  supplies, 
inverters  Rotating  compo 
nents  rnotors.  tachometers, 
generators 


Modal  picturad  it  a  uniqua  datign,  davalopad  by 
Hydr»Alra  Elactronics  for  ground  support  oquipmant, 
which  combinat  thraa  AC/DC  Powar  Suppliat  in  ona  packaga. 


Another  New  Hydro-Aire  Product 
for  the  Aircraft  Missile  Support 
Missile  and  Electronics  Industries 


The  AC /DC  Power  Supply  shown  is  typical  of  many  new  electronic  products  being  developed, 
engineered  and  produced  by  Hydro- Aire— a  name  well  known  for  quality,  reliability  and 
fast  delivery.  The  unit  illustrated  is  one  of  a  unique  family  of  fixed  voltage,  transistorized, 
power  supplies.  Through  unusual  design,  Hydro-Aire  engineers  have  combined  three  power 
supplies  into  a  single  package.  The  same  basic  circuit  allows  regulated  outputs  over  a  wide 
range.  Range  is  determined  by  selection  of  transistorized,  printed  circuit,  plug-in  modules. 


Characteristics  Model  #50-121 

Input:  120  ±  5  %  VAC 

Outputs:  28  VDC  <9  2.5  amp;  120  VDC  9  250  ma; 

250  VDC  9  500  ma 

Regulation:  ±0.1%  for  combined  temperature,  time  and  load  variations 
Temperature:  — 10®F  to  +125*F  operating;  — 54*F  to  +165*F  non-operating 
Ripple:  5  millivolts  RMS  (maximum) 

Size:  8%  x  17  x  20  (for  19"  rack  mounting) 

Weight:  approximately  70  lbs. 


Write  for  Catalog  Order  your  copy  of  our  new  Electronics  catalog.  It  contains  detailed 
facts,  specifications.  Send  for  your  copy  today  —on  your  letterhead,  please. 
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RESEARCH  AND  DEVELOPMENT 


Strobe  Displays  High-Speed  Pulses 


Electrical  stroboscope  has  rise 
time  of  about  10‘“  sec  and  overall 
sensitivity  of  3  mv  cm.  It  was  de¬ 
scribed  by  W.  M.  Goodall  and  A.  F. 
Dietrich  of  Bell  Telephone  Labora¬ 
tories  at  the  National  Symposium 
of  the  Professional  Group  on  Micro- 
w’ave  Theory  and  Techniques  of  the 
IRE. 

Operation 

In  Fig.  1,  the  gate  blocks  input 
except  when  it  is  opened  by  a  strobe 
pulse.  If  strobe  prf  were  equal  to 
signal  prf,  filter  output  would  be 
d-c  of  signal  amplitude.  However, 
strobe  frequency  is  lower  than  sig¬ 
nal  frequency  by  a  small  constant 
amount,  S.  After  one  cycle  of  S  fre¬ 
quency,  one  complete  high-fre¬ 
quency  wave  has  been  scanned. 


FIG.  I— Basic  strob*  circuit  passes  signal 
amplitudes  only  when  a  strobe  pulse  is 
applied  to  gate 


The  wave  has  been  effectively 
slowed  by  the  ratio  S/f,  where  / 
is  recurrent  signal  frequency.  Theo¬ 
retical  filter  cut-off  is  f/2,  which  is 
an  upper  limit.  If  the  high-fre¬ 
quency  signal  requires  a  band  of 
nf,  where  n  is  number  of  harmonics 
of  recurrent  frequency,  nS  <  f/2. 
Thus  it  can  be  ensured  that  the 
number  of  harmonics  required  to 
represent  the  slowed  signal  will  be 
transmitted  by  the  low-pass  filter. 

Experimental  work  required  an 
oscilloscope  to  display  pulses  of 
about  3  X  10'“  sec.  Signal  pulses 
repeated  regularly  and  pulse  groups 
repeated  at  10  Me  (determined  by 
a  crystal  oscillator).  The  strobe 
pulse  was  generated  from  a  second 


crystal  oscillator.  One-hundred 
cycles  was  chosen  for  S  when  /  is 
10  Me.  Because  the  oscilloscope  has 
a  300-Kc  band,  its  tran.smission  is 
limited  at  10  Me  requiring  only  a 
simple  low-pass  filter.  The  two 
critical  broadband  elements  are  the 
strobe  pulse  generator  and  the  gate. 

High-amplitude  sine  waves  are 
clipped  to  generate  the  short  tim¬ 
ing  pulses.  The  10-Mc  strobe  fre¬ 
quency  is  multiplied  in  a  series  of 
harmonic  generators  to  320  Me. 
A  320-Mc  sine  wave  is  applied  to 
the  grid  of  a  special  ceramic  te¬ 
trode.  Negative  pulses  with  half¬ 
amplitude  duration  of  3  nsec  and 
10-Mc  prf  (controlled  by  the  strobe 
oscillator)  are  applied  to  the  cath¬ 
ode  of  the  tetrode.  Delays  are  ad¬ 
justed  so  that  each  10-Mc  pulse  oc¬ 
curs  at  positive  maximum  of  one  of 
the  sine-wave  cycles. 

Proper  negative  grid  bias  causes 
the  tetrode  to  act  as  an  and  gate, 
conducting  only  when  pulse  and 
positive  maximum  occur  simultane¬ 
ously,  One  of  every  32  sinewave 
cycles  produces  an  output.  A  train 
of  pulses  occurs  at  the  plate  at  a 


General  purpose  radio  telescopes 
usually  u.se  steerable  parabolic  re¬ 
flectors.  For  operation  at  the  hy¬ 
drogen  line  (1,420  Me)  the  parabola 
must  not  deviate  from  its  theoreti¬ 
cal  shape  by  more  than  one  inch. 

With  the  large  parabolas  being 
built,  maintaining  sufficient  rigid¬ 
ity  is  a  difficult  problem.’  A.  K. 
Head,  Commonwealth  Scientific  and 
Industrial  Research  Organization, 
University  of  Melbourne,  describes 
a  possible  solution.’  He  investigated 
alternate  focusing  systems  that 
might  be  simpler  and  cheaper  to 
fabricate. 

Two-Reflector  System 

The  main  distortion  of  a  para¬ 
bolic  reflector  is  the  changing  sag 
under  its  own  weight  as  it  is  moved. 
The  proposed  system  reduces  this 


10-Mc  rate  with  half-amplitude 
duration  less  than  3  x  10'“  sec. 

The  gate  uses  a  galium  arsenide 
point  contact  rectifier  mounted  be¬ 
tween  inner  and  outer  conductors 
of  a  50-ohm  coaxial  line.  A  ca¬ 
pacitor  between  the  ground  side  of 
the  crystal  and  the  outer  conductor 
presents  low  impedance  to  strobe 
and  signal  frequency  harmonics 
and  high  impedance  to  gate  output. 
This  capacitor  and  the  shunt  re¬ 
sistance  in  the  gate  output  form  a 
low-pass  filter. 

The  gate  functions  as  a  peak  de¬ 
tector  and  low-pass  filter  output  is 
the  envelope  of  the  product  of  the 
strobe  and  signal  pulses.  When  this 
gate  is  used  in  the  stroboscope,  sig¬ 
nal  power  is  dissipated  in  an  attenu¬ 
ator  between  the  gate  and  the 
strobe  pulse  generator,  while  strobe 
pulser  power  is  dissipated  in  an  at¬ 
tenuator  in  the  signal  input  branch. 

The  wideband  performance  of  the 
gallium  arsenide  crystal  adds  clip¬ 
ping  of  the  strobe  pulse  in  the  gate, 
and  the  effective  strobe  pulse  is  even 
shorter  than  provided  by  the  strobe 
pulse  generator. 


effect  by  using  two  reflectors:  a 
large  fixed  hemisphere  and  a  small 
movable  barrel-shaped  reflector.  An 
incoming  signal  from  a  direction 
parallel  to  the  axis  of  the  barrel  is 
reflected  by  part  of  the  hemisphere 
into  the  barrel,  which  reflects  it  into 
the  final  focus.  To  receive  a  signal 
from  another  direction  it  is  only 
necessary  to  rotate  the  barrel  about 
the  center  of  the  hemisphere,  an¬ 
other  portion  of  which  is  then  used. 

In  Fig.  1  a  ray  through  the  sys¬ 
tem  is  shown.  To  produce  a  point 
focus  from  a  parallel  incident  beam, 
the  second  mirror  must  have  the 
shape  given  by  the  following  para¬ 
metric  equations  in  which  p  and  it> 
are  polar  coordinates  of  the  mirror 
about  focus  F:</>  =  2ff  +  2  arctan  / 
(0)  and  p  =  iR  (sin  0  —  C  sin  20) 
[f(0)  +  l/f{0),  where  f(0)  =  (sin 


Hemispherical  Antenna  Reflector 
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FEATURES: 

•  Short  insertion  length 

•  Full  60  dh  attenuation  range 

•  Minimum  insertion  loss 
■  Compact  Tape  readout 

•  Precision  accuracy 


Once  again,  to  meet  the  present  and 
future  needs  of  microwave  engineers, 
PRD  has  produced  a  completely  new 
concept  in  test  equipment.  Here  is  a 
rotary  vane  attenuator  in  a  radically 
modern  package:  small,  light,  rugged 
...and  precise — to  fill  all  your  needs 
from  3.95  to  40  kmc.  The  101  series  of 
Broadband  Attenuators  features  a  pre¬ 
cise,  compact,  low-backlash  drive  and 
easy-to-read  tape  readout.  Levelling 
screws  quickly  adjust  to  match  trans¬ 
mission  line  heights.  A  simple  adapter 
is  available  for  panel  mounting. 

SPECIFICATIONS: 

VSWR:  1.15  maximum 
Attenuation  Range:  60  db 
Accuracy:  ±0.1  db  or  ±2%,  which¬ 
ever  is  greater,  from  0  to  50  db;  ±3% 
from  50  to  60  db. 
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toroidal  winder 


•  speeds  up  to  2000  turns  per  minute 

•  4-digit,  2-  or  7-  position  predetermined  counting 

The  entirely  NEW  electronic  system  of  the  TW  300  provides  un¬ 
matched  features  in  a  toroidal  winder  .  .  .  proximity  pick-up  for  use 
with  any  size  wire  without  physical  contact  .  .  .  1009^  accurate  turns 
counting  .  .  .  controlled  slow-start,  slow-stop  driving  motor  .  ,  .  auto¬ 
matic  segmental  winding  with  perfect  repeatability  .  .  .  progressive 
winding  of  segments  or  continuous  coils  in  either  oirection. 

The  TW  300,  designed  for  easy  servicing  and  maintenance,  cuts  pro¬ 
duction  time  and  operator  fatigue  to  the  bone.  Flexibility  in  production 
of  new  coil  types  with  superior  electrical  characteristics  is  unlimited 
because  of  the  new  control  system  with  automatic  winding  features. 
This  machine  is  a  significant  advance  toward  complete  automation  of 
toroidal  winding. 


□ 


WIITE  FOR  COMPLETE  DATA 


BOE8CH  MANUFACTURING 
COMPANY,  INCORPORATED 


0  —  C  sin  26)  ^(K  —  2  con  6  +  C  cos 
26),  0  is  a  parameter,  R  is  radius  of 
hemisphere,  CR  is  distance  of  focus 
from  center  of  hemisphere  and  K 
is  an  adjustable  constant. 


BOiieH  DANBURY,  CONNECTICUT 


FIG.  1— Parallel  incident  beam  reflected  by 
hemitphere  (H)  ta  second  reflector  (S) 
comes  to  point  focus  (F).  Center  of  hemi¬ 
sphere  is  (O) 

A  model  radio  telescope  designed 
on  this  principle  has  angular  cover¬ 
age  of  60  degrees  down  from  verti¬ 
cal  in  any  direction  and  operating 
wavelength  from  21  cm  to  3  meters. 
The  spherical  250-ft  reflector  is 
partly  sunk  in  the  ground  as  an 
alternative  to  building  a  complete 
hemisphere.  Only  a  section  of  that 
part  of  the  hemisphere  above 
ground  is  constructed,  but  that  part 
can  be  moved  on  a  circular  track  as 
needed.  This  arrangement  is  pos¬ 
sible  since  only  a  circular  area  of 
the  hemisphere  is  in  use  at  any  one 
time. 

Performance 

Colleagues  of  Head  considered  de¬ 
sign  of  a  suitable  feed.  Preliminary 
results  include  a  gain  factor  of  71 
percent  and  first  side  lobes  of  13 
percent  amplitude  compared  with 
the  main  lobe.  Other  side  lobes  are 
negligible,  and  it  is  probable  that 
amplitude  of  the  first  side  lobe  can 
be  reduced. 

They  have  also  shown  that  for 
wavelengths  longer  than  3  meters, 
diffraction  in  the  mouth  of  the 
second  mirror  may  modify  calcu¬ 
lated  performance.  However  at  3 
meters  or  longer  the  spherical  re¬ 
flector  is  a  sufficiently  close  approxi¬ 
mation  to  a  parabola  for  operation 
with  250  ft  diameter.  Thus  a  suit¬ 
able  feed  placed  at  the  mouth  of  the 
second  mirror  extends  operating 
range  to  longer  wavelengths. 

Gain  and  side  lobes  are  similar  to 
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those  of  a  parabola  and  lx)th  can 
operate  over  the  same  wavelengths. 
This  system  also  provides  good 
shielding  of  the  focus  from  inter¬ 
ference  and  an  equatorial  mount  can 
easily  be  provided.  A  disadvantage 
is  that,  in  correcting  spherical 
aberration,  the  second  mirror  intro¬ 
duces  coma,  so  that  operating  with 
a  displaced  feed  is  impracticable. 

References 

(1)  Noise.<»  Prom  Outer  Space,  Electron¬ 
ics.  S8,  p  46,  October  23,  1959. 

( 2 )  A.  K.  Head,  A  New  Porm  Por  A  Giant 
lladlo  Tele.xcope,  Sature,  179,  p  692,  April 
6,  1957. 


Indicator  to  Direct 
Astronaut  Return 

Revolving  globe  of  the  world  may 
help  astronauts  to  return  safely  to 
earth.  Called  an  Earth  Path  Indi¬ 
cator,  it  will  show  where  an  orbit¬ 
ing  capsule  is  over  the  earth. 

Developed  by  Minneapoli.s-Honey- 
well  Regulator  Co.,  it  could  be  the 
prime  source  of  position  informa¬ 
tion  for  landing  if  the  astronaut 
loses  contact  with  ground  tracking 
stations.  Capsule  position  becomes 
critical  when  the  rockets  are  fired 
that  will  return  it  to  earth.  The 
capsule  is  designed  to  land  safely 
in  water,  but  a  miscalculation  of 
position  could  cause  it  to  hit  land. 

The  globe  is  view'ed  through  a 
window  on  the  instrument  panel. 
Globe  markings  show'  longitude, 
latitude,  continents,  topography  and 
major  cities.  A  sight  on  the  window 
pinpoints  capsule  location  over  the 
earth,  and  other  markings  show  the 
spot  where  the  capsule  would  land 
if  ejected  from  orbit. 

The  indicator  will  be  set  by  the 
astronaut  after  he  reaches  orbit, 
using  information  relayed  to  him 
from  ground  tracking  stations. 
Four  adjustments  correspond  to 
capsule  orbit  and  speed.  The  globe 
revolves  around  a  north-south  axis 
like  the  earth;  at  the  .same  time  it 
revolves  around  a  second  axis  that 
duplicates  capsule  travel.  Resolu¬ 
tion  of  the  two  movements  indicates 
capsule  position. 

The  device  will  supplement  elec¬ 
tronic  navigation  equipment  on  the 
ground  and  in  the  space  capsule.  It 
is  mechanically  powered  to  operate 
independently  of  the  capsule  electri¬ 
cal  system. 


MAN  OUT... 


A  fascinating  project  at  Martin-Denver  and  one  which  offers  to 
the  truly  creative  engineer  or  scientist  a  personal  esteem  and 
professional  recognition  unequalled  in  today’s  opportunities. 
Please  do  consider  being  a  part  of  this  or  other  creative  involve¬ 
ments  at  Martin-Denver  and  inquire  of  N.  M.  Pagan,  Director 
of  Technical  and  Scientific  Staffing,  (Dept.  JJ  4),  The  Martin 
Company,  P.  O.  Box  179,  Denver  1,  Colorado. 


CD  CD  /  \/^/  S  /  CZD 


MARTIN-DESIGNED  CIRCULAR  SPACE  COMPUTERS  ARE  AVAILABLE  FREE 
TO  INTERESTED  PERSONS  BY  WRITING  TO  THE  SAME  ADDRESS. 
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COMPONENTS  AND  MATERIALS 


Mesa’s  Push  for  Power  and  Speed 


A  TRANSISTOR  DEVELOPMENT  pro¬ 
gram  at  Pacific  Semiconductors, 
Inc.,  Culver  City,  California,  was 
planned  to  investigate  a  10,  20,  50, 
and  100  amp  series  of  silicon  power 
units.  The  mesa  construction  was 
used.  This  work  was  sponsored 
under  contract  AF  (600) -35088  and 
monitored  by  the  Electrical  Tech¬ 
nology  Laboratory  of  Wright  Air 
Development  Division  and  resulted 
in  the  recent  delivery  of  sample 
units  of  the  transistor  to  the  Air 
Force. 


Samples  for  Industry 

The  10-ampere  model  is  now  in 
pilot  production,  and  PSI  is  ready 
to  supply  electronics  men  with  en¬ 
gineering  sam¬ 
ples  for  circuit 
development.  Ac¬ 
cording  to  Mason 
Clark,  head  of  the 
PSI  Development 
Department,  the 
20,  50  and  100 
ampere  models  re¬ 
quire  further 
process  develop- 
me  nt  before 
m  a  n  u  f  a  cturing 
plans  are  initi¬ 
ated. 

E  n  g  i  n  ee  ring 
samples  of  the 
10-amp  transistors  now  available, 
types  PT900  and  PT901,  are  de¬ 
signed  for  high-frequency,  or  fast 
switching  applications.  These  units 
are  characterized  by  a  power  dis¬ 
sipation  of  125  watts  at  25  C  case 
temperatures;  50-Mc  alpha  cut-off 
frequency;  10-amp  continuous  col¬ 
lector  current  and  0.2-ohm  satura¬ 
tion  resistance. 

The  low-frequency,  large-signal 
power  gain  as  an  amplifier  is 
greater  than  20  db.  One  kilowatt 
can  be  switched  with  an  input  power 
less  than  three  watts. 

High  temperature,  triple  diffu¬ 
sion  of  donors  and  acceptors  form 
the  emitter,  base  and  collector  re¬ 
gions.  With  the  layer  of  original 
material,  these  are  four-region 
transistors  but  are  not  to  be  con¬ 
fused  with  the  four-region  pnpn  de¬ 


and  powerful 


Table  I— Characteristics  of  the  New  Power  Transistors  (25  C) 


Symbol 

C.haraclcristirs 

Test  C.ondilions 

Typical 

Max 

f  cbo 

Collector  Cut  Off  Curr 

V.t  =  lOv,  Ie 

10  ma 

30  ma 

Voi  =  60v,  /*  =  0 

•10  ma 

120  ma 

Vbb sat 

Bese  Saturation 

Ic  =  10a,  Jb  =  la 

2..'> 

VcK  SAT 

Collector  Saturation 

L  -  10a,  Ib  =  la 

2 

hFE 

D-c  Current  Gain,  min 

VcB  =  2v,  Ic  =  10a 

10 

hf.* 

Small  Signal  Current  Gain 

VcB  =  lOv,  Ic  =  3a 

3 

hie* 

Short  Circuit  In  Impe<l 

VcB  =  lOv,  Ic  -  3a 

5  ohm 

ho.* 

Open  Circuit  Out  Admit 

VcB  *  lOv,  Ic  =  3a  ( 

2-|-j60)10- 

■*  mho 

/«» 

Alpha  Cut  Off  Freq 

VcB  =  lOv,  Ic  =  3a 

.lO  Me 

Coi 

Collector  Cap 

Fcb  =  lOv,  Ie  —  0 

0.001  mF 

•  Measured  at  10  Me 


vices.  The  diffused  structure  is 
N-I-P-N-N-I-. 

The  emitter  and  base  regions  are 
designed  with  an  interdigitated 
structure  shaped  like  a  comb.  This 
comb  structure  gives  a  junction 
edge  that  is  one  meter  long — the 
length  necessary  to  attain  the  re¬ 
quired  characteristics. 

Where  They  Will  Be  Used 

Commercial  demand  for  these 
high-power  units  point  up  many 
possible  applications.  They  will  be 
used  in  power  converters  and  in¬ 
verters  operating  at  frequencies  as 
high  as  one  megacycle  with  reduc¬ 
tion  in  weight  and  size  as  compared 
to  present  low-frequency  convert¬ 
ers.  But  there  will  be  other  uses: 
radar  pulse  generation,  high-power 


Comb  ttructuro  botwoen  emitter  and  bote 
gives  a  meter-long  edge 


FIG.  1— Circuit  with  values  shows  how  the 
new  high-power,  high-frequency  mesa 
transistors  con  be  hooked  up  os  on  r-f 
amplifier  for  class  C  service 


video  amplifiers,  core  drivers  for 
computers,  ultrasonic  generators, 
and  compact  r-f  generators  for  in¬ 
duction  heating.  They  will  be  used 
for  communications  systems,  radio 
tran.smitters,  marine  and  aircraft 
distress  signaling,  and  in  fast-re¬ 
sponse  power-supply  regulation. 

At  this  date,  PSI  has  no  manu¬ 
facturing  plans  for  the  other  units. 
The  20-amp  Air  Force  model  is 
characterized  by  300  watts  dissipa¬ 
tion,  25  Me  amplification  and  0.1 
/isec  switching.  The  50-amp  Air 
Force  model  has  750  watts  dissipa¬ 
tion  and  20  Me  amplification  with 
a  switching  time  of  0.2  /isec.  The 
100-amp  Air  Force  model  has  a 
range  of  1,500  watts  dissipation  and 
a  0.2  fisec  switch  for  20  Me. 

Emitter  and  base  combs  of  all 


( 

L| 

>-2 

Lj  L4 

C| 

IMC) 

(^Hl 

IflH) 

VMl  t/iH) 

(^F) 

7 

* 

OJ 

0.085  22 

a0070 

10 

* 

OJ 

0,075  1.2 

0.0033 

♦  AS  REQUIRED  FOR 

IMPEDANCE  MATCHING 

t 

Po 

Po 

EFF 

(MC) 

(Rt=2c/*: 

1  (Rt  =  i‘c/o) 

(%1 

K) 

20W 

42W 

30 

7 

65W 

I25W 

50 
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DAPON  (diallyl  phthalate)  RESIN  GIVES  A  LIFETIME 
SHRINKAGE  VALUE  OF  .001  IN  THIS  AMPHENOL  CONNECTOR 


This  connector  routes  many  circuits  in  the  Bell 
System’s  multi-line  **Call  Director”  at  a  great 
saving  of  space  and  weight. 

About  the  size  of  a  cigrarette  lighter,  an  Amphenol- 
Borg  Electronic  Corporation  connector  is  used  in  the 
Bell  System’s  “Call  Director.”  This  versatile  telephone 
can  handle  as  many  as  29  outside  lines  or  extensions. 
The  working  members  of  this  connector  are  fifty  gold 
plated  bronze  contacts  held  firmly  in  a  body  molded  from 
DAPON  (diallyl  phthalate)  Resin. 

Chosen  by  Amphenol  for  this  application  because  of 
its  dimensional  stability  and  insulating  properties, 
DAPON’s  superior  moldability  accommodates  the  thick 
and  very  thin  sections  and  lateral  cavities  of  the  con¬ 
nector’s  body.  DAPON  molds  easily  around  metal  inserts ; 
there  is  no  cracking  and  little  or  no  after-shrinkage  of 
DAPON  molded  parts  after  years  of  service,  even  under 
elevated  temperatures. 


Specify  DAPON  (diallyl  phthalate)  Resin  when  you  need : 

•  Low  dielectric  loss 

•  High  dielectric  strength 

•  Superior  dimensional  stability 

•  Excellent  arc  resistance 

•  High  volume  and  surface  resistance  after  high 
humidity-high  temperature  conditioning 

Write  to  the  address  below  for  FMC’s  data  sheet 
containing  technical  information  about  DAPON,  sug¬ 
gested  uses  for  this  resin,  and  the  name  of  the  dapon 
compounder  nearest  you. 


■  FOOD  MACHINERY  AND  CHEMICAL 
CORPORATION 

Dapon  Dopartmont 

161  East  42nd  Straat  Naw  York  17,  Now  York 
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ACOUSTICA  ULTRASONIC 
CLEANING  REPLACES 
OLDER  METHODS! 


Texas  Instruments,  Martin  Company, 

Bell  Telephone  Laboratories  and  many 
other  firms  are  turning  to  Acoustica 
for  better  cleaning  ultrasonically! 

Now  you  can  clean  better  and  faster.  In  seconds— all  dirt, 
dust,  and  soils  are  “cavitated”  away  ultrasonically.  No 
scrubbing,  no  disassembling,  maintenance  costs  are 
sharply  reduced.  Acoustica  ultrasonic  systems  are  appli¬ 
cation  tested  and  certified  for  your  particular  needs.  Send 
for  details  of  complete  Acoustica  line  of  the  most 
advanced  ultrasonic  equipment  and  cleaning  chemicals. 
Acoustica  Associates,  Inc.,  Fairchild  Court,  Plainview, 
N.  Y.,  10400  Aviation  Blvd.,  Los  Angeles,  Calif. 


ULTRASONIC  CLEANING  SYSTEMS 


models  are  metalized  to  carry  high 
currents.  Collectors  are  attached  to 
headers  for  good  heat  transfer. 

Figure  1  shows  a  schematic  of  a 
unit  used  as  an  r-f  amplifier. 

All  units  are  hermetically  sealed 
in  a  welded  case  and  a  threaded  cop¬ 
per  stud  is  provided  for  heat  trans¬ 
fer  to  an  internal  heat  sink,  as 
shown  in  the  photo. 

The  PT900  and  the  PT901  tran¬ 
sistors  now  cost  about  $155  and 
$195  respectively  when  asked  for  in 
small  quantities. 


Platinum  Wire  Defines 
Microwave  Standards 

A  WISP  OF  PLATINUM  wire  in  a  gold- 
plated  mount  was  recently  carried 
from  Tokyo  to  Boulder  to  be  tested 
at  the  Boulder  Laboratories  of  the 
National  Bureau  of  Standards — 
part  of  an  international  program  to 
intercompare  national  standards  of 
measurement. 

Bolometer  Mount 

This  tiny  platinum  thread,  30 
times  thinner  than  a  human  hair, 
is  the  heart  of  a  Japanese  bolometer 
mount,  an  instrument  used  to  meas¬ 
ure  microwave  power.  The  mount 
itself  is  gold  plated  to  improve  its 
stability.  At  the  Boulder  Labora¬ 
tories  the  staff  of  the  Microwave 
Power  Group,  directed  by  Glenn  F. 
Engen,  carefully  checked  the  fragile 
device  against  U.  S.  Standards  and 
found  that  agreement  between  the 
two  was  better  than  one  percent. 
For  microwave  power  standards 
this  precision  is  exceptional. 

In  fast-growing  electronics,  mi¬ 
crowave  energy  (power  times  time) 
is  being  used  to  transmit  television 
signals,  to  control  long-range  rock¬ 
ets  in  space,  and  to  pinpoint  the  po¬ 
sition  of  radio  stars.  In  every  case, 
accurate  measurements  of  power 
are  essential  to  know  the  amount 
of  energy  involved. 

For  both  research  and  defense,  it 
is  also  important  to  know  that  the 
measurement  standards  of  different 
countries  agree  with  each  other. 
During  the  International  Geophysi¬ 
cal  Year,  scientists  all  over  the 
world  recorded  radio  energy  from 
the  stars  and  planets;  the  value  of 
these  studies  lies  in  the  accuracy 
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with  which  each  country  measured 
this  energ>\  When  an  aircraft  or 
ship  needs  a  radar  set  repaired 
overseas,  the  test  instruments  of 
the  other  countrj’  must  be  compara¬ 
ble  to  those  in  the  United  States. 

The  efficiency  of  a  bolometer 
mount  is  tested  by  measuring  the 
amount  of  power  absorbed  in  the 
instrument  by  a  combination  of  two 
techniques  (bolometric  and  calorim¬ 
etric),  or  by  measuring  the  power 
reflected  from  the  mount  as  the  re¬ 
sistance  of  the  platinum  wire  is 
changed  (impedance  technique). 
The  Japanese  instrument  was  tested 
by  both  methods — the  first  time  im¬ 
pedance  techniques  have  been  used 
in  this  country  for  an  international 
intercompariaon.  The  impedance 
method  is  the  more  difficult  tech¬ 
nique.  It  demands  more  measure¬ 
ments,  with  complex  equipment  of 
great  stability  and  sensitivity. 
There  is  also  a  ever-present  danger 
of  bolometer  burnout. 

These  measurements  by  the  Mi¬ 
crowave  Power  Group  completed 
the  third  international  intercom¬ 
parison  by  calorimetric  methods — a 
Japanese  bolometer  mount  was 
compared  in  Boulder  in  the  fall  of 

1957,  and  a  U.  S.  mount  was  com¬ 
pared  in  England  in  the  summer  of 

1958.  All  of  these  measurements 
were  made  at  a  frequency  of  9,375 
me  and  one-hundredth  of  a  watt. 

Delicate  Thread 

The  tiny  section  of  platinum  wire 
which  is  used  in  these  mounts  is  so 
delicate  that  it  can  be  burned  in 
two  by  a  spark  of  static  electricity 
from  a  person’s  finger.  The  inter¬ 
national  intercomparisons  accent 
this  fragility.  In  two  cases  it  has 
been  impossible  to  complete  an  in¬ 
tercomparison  because  the  thread 
of  platinum  was  broken  after  the 
measurement  was  completed  in  one 
country  and  before  a  test  could  be 
made  in  another. 

These  intercomparisons  of  micro- 
wave  power  standards  result  from 
a  recommendation  of  the  Interna¬ 
tional  Scientific  Radio  Union  which 
held  its  Twelfth  General  Assembly 
in  Boulder  in  1957.  At  that  meet¬ 
ing  the  Union  reaffirmed  its  recom¬ 
mendation  that  national  labora¬ 
tories  intercompare  their  standards 
of  power  measurement  at  about 
3,000  and  10,000  me. 


AIRPAX 


60  CPS 


ampufier 

>H'  lUlIIMtl 


PREAC 


I 


Fifty  db  power  gain  and  full  linear  output  with  but 
milli-microwatt  input  power  are  inherent  characteristics 
of  the  PREAC  magnetic  amplifier.  Thermocouples,  strain 
gauges,  pressure  transducers  or  high  impedance  sources 
may  supply  the  input  signal.  Null  drifts  are  as  low  as 
1.0  micro-microwatt.  Other  applications  include  null  and 
error  detection,  integration  and  summing,  and  use  in 
sensitive  micro-voltmeter  and  micro-ammeter  circuits. 


ELECTRICAL 

CONNECTIONS 


MOUND  PIN  t 
mo  CMf  PM 
INWWUM  PC  PICKUP 


LOW  OW 
OWOUNO 


TRANSFER 

CHARACTERISTICS 


Output 
(DC  VOLTS)  j 

1 

■  '  '  / 

t  t 

/ 

.  MPUT  (/lA) 

y 

TYpe 

M-SSS2 

SPECIFICATIONS  FOR  60  CPS  PREAC  AMPLIFIERS 


TYPE 

DC  MicroomfMrM  Input  for 

1  DC  Volt  Outpvt,  SK  lood 
Winding  A  Winding  B 

Control  Winding 
Rotittonco— Ohm* 
Winding  A  Winding  B 

Bandwidth — CPS.  with 
Tobolotod  Inpot  loop  Rosittonco 
Winding  A  Winding  B 

M-5S4S 

M-SS50 

M-S5S1 

M-SSS2 

4.S  7.4 

1.2  7.4 

2.4  2.4 

0.7  7.4 

AS  IBS 

9B0  IBB 

490  490 

2600  310 

0.26  CPS/0.1  K  0.6  CPS/0.1  K 

0.32  CPS/2K  0.6  CPS/0.1  K 

0.5  CPS/IK  0.5  CPS/IK 

0.13  CPS/3K  0.6  CPS/O.IK 

AIRPAX  also  produces  a  complete  line 
of  400  CPS  PREAC  magnetic  amplifiers. 


AIRPA\ 

electronics 


SEMINOLE  DIVISION 


FORT  LAUDERDALE,  FLA 
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PRODUCTION  TECHNIQUES 


Mold  Cable  Covering  at  Junctions 


By  GENE  M.  LE  FAVE,  Director  of  Research,  ROBERT  GAMERO  and  DUKE  WITHROW,  Coast  Pro-Seal  &  Mfg.  Co.,  Compton,  Calif. 


Successfully  molding  cable  junc¬ 
tions,  connectors  and  terminations 
with  cast-in-place  solid  elastomers 
is  strongly  dependent  on  design,  se¬ 
lection  of  materials  and  molding 
techniques.  Suitable  molding  mate¬ 
rials,  depending  on  properties  de¬ 
sired,  include  polyurethanes,  vinyl 
plastisols,  polysulfides  and  silicones. 

Molds  may  be  made  of  aluminum 
for  long-run  production,  of  fiber¬ 
glass-epoxy  or  fiberglass-polyester 
for  short  runs,  or  of  castable  elas¬ 
tomer  for  a  few  parts.  They  should 
be  provided  with  adequate  vent  and 
injection  ports.  Dimensions  should 
be  adequate  for  complete  impregna¬ 
tion  and  reinforcement  of  the  part 
produced  and  its  design  should  as¬ 
sure  precise  positioning  of  the 
splice.  A  smooth  finish  assures  good 
mating  of  mold  halves,  prevents 
ribbing  and  air  entrapment  and 
gives  the  part  an  attractive  ap¬ 
pearance. 

Making  Molds 

Heaters  can  be  built  into  metal 
molds  to  avoid  oven  curing  and  in¬ 
crease  heat  transfer  efficiency.  The 
principal  pitfall  of  metal  molds  is 
air  entrapment  caused  by  insuffi¬ 
cient  or  improperly  placed  venting, 
or  sharp  corners.  Fiberglass-based 
molds  are  built  on  wood  or  plaster 
patterns  which  have  been  cut  in 
half.  The  mold  is  smoothed  with 
lacquer  and  wax  and  covered  with  a 
jell  coat  of  the  mold  resin.  After 
mold  halves  are  cured,  voids'  are 
filled,  surfaces  smoothed,  the  mold 
trimmed  and  njatch  points  or  index 
pins  installed.  To  prepare  elastomer 
molds,  the  pattern  is  left  whole 
The  pattern  is  coated  with  a  part¬ 
ing  agent  and  the  elastomer.  After 
curing,  the  mold  is  .split  and  care¬ 
fully  removed.  Injection  pressure 
must  be  kept  low  to  avoid  distor¬ 
tion  of  the  flexible  mold. 

Mold  release  agents  must  be  kept 
from  contact  with  the  workpiece  to 
avoid  loss  of  adhesion.  Metal  molds 
may  be  coated  with  Teflon  to  elimi¬ 
nate  the  need  for  release  agents  and 
avoid  contamination.  Life  of  the 
Teflon  coat  will  be  increased  many 


Molding  a  junction.  Compound  it  injectod  from  bottom  to  top  to  permit  air  to  escape. 
Note  direction  of  threaded  ports  in  mold  (insert) 


Part  it  coated  ta  remcve  air  from  wires 


Prepainting  with  molding  compound 


A  thin,  uniform  coating  of  primer 
is  applied,  following  the  elastomer 
manufacturer’s  recommendations. 
Areas  contacting  the  mold  are  pre¬ 
painted  with  a  brush  coat  of  mold¬ 
ing  compound.  The  part  is  installed 
in  the  half-shell  of  the  mold  and 
coated  with  a  layer  of  the  compound 
to  remove  air  from  the  wires  in  the 
cable.  The  mold  is  then  closed. 

Molds  are  filled  from  the  bottom 
to  the  top,  working  in  easy  stages 


fold  by  applying  wax  before  each 
use. 

Leads,  cable,  harness,  connectors 
and  other  parts  of  the  cable  system 
must  be  carefully  prepared  before 
molding.  Cable  jacketing  surface 
is  completely  broken  by  abrading 
with  a  high-.speed  grinding  wheel. 
The  surfaces  are  cleaned  by  brush¬ 
ing,  a  blast  of  filtered,  compressed 
air  and  wiping  with  a  lint-free 
towel  dampened  with  clean  solvent. 
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NUMBKR  4 
RCt-IAai|.ITy  SCRIES 


BOURNS 

TRIMPOT® 

WITH 

BUILT-IN 

TEMPERATURE 

STABILITY 

stable  settings  under  extreme  temperature  conditions  is 

an  outstanding  feature  of  the  Trimpot<^  potentiometer.  This  thermal  stability  is  built-in  through  all  phases  of  design  and  production— 


THERMALLY  STABLE  CERAMIC  MANDRELS 
Bourns  takes  advantage  of  high  thermal  stability  of  ceramic  materials 
for  element  mandrels.  Today,  all  Bourns  Trirnp^  potentiometers  pro¬ 
vide  the  improved  performance  and  reliability  afforded  by  ceramic 
materials. 


MATCHED  COEFFICIENTS  OF  THERMAL  EXPANSION 
Resistance  wrire  and  mandrels  have  matched  coefficients  of  thermal 
expansion  to  reduce  the  “strain  gage  effect.”  Linear  expansion  rates 
for  the  mandrel  and  wire  match  so  closely  that  the  temperature  co¬ 
efficient  value  for  the  entire  wirewound  element  approximates  that  of 
the  wire  itself. 


EXCLUSIVE  SILVERWELD®  TERMINATION 
Silverweld  is  an  Ktual  metal-to-metal  fusion  of  element  wire  and 
external  terminal.  In  doing  away  with  mechanical  or  soft-solder  joints. 
Bourns  eliminates  potential  hot  spots  thus  extending  the  potenti¬ 
ometer's  temperature  range.  The  fusion  of  the  Silverweld  terminal  to 
many  turns  of  wire  on  the  resistance  element  avoids  the  problem  of 
single  wire  termination.  Silverweld  is  virtually  indestructible  under 
thermal  stresses. 


EXCLUSIVE  TENSION  CONTROL  EQUIPMENT 
Bourns  has  developed  specialized  winding  equipment  that  provides 
constant  and  precise  control  of  wire  tension  during  winding  operations. 
“Necking”  of  the  wire  or  resistance-altering  stresses  never  occur. 
Instead  the  wire  remains  uniform— well  able  to  withstand  temperature 
variations  with  no  appreciable  change  in  resistance. 


Specify  Trimpot  -  the  origiiMl  leedKrew  • 
actuated  potentiometer  with  reliability  on 
which  you  can  depend.  20  basic  modelt  - 
4  terminal  types  -  3  mountine  styles. 


n  o  u  n  N  a.  inc..  TwiatwoT  oiviaioN 

e«9S  MAONOLIA  AVC  ,  RIVCRSIOC,  CACIF. 
m.ANTB:  RtVCR«lDC,  CA4.ir.  AND  AMCB,  IOWA 


Write  for  new  Trimpot  summary  brochure  and  list  of  stocking  distributors. 


Exclusive 'manufacturers  of  Trimpot^,  Trimit®  and  E-Z-Trim®.  Pioneers  in  transducers  for  position,  pressure  and  Kcelaratian. 
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on  large  parts  or  with  a  single  in¬ 
jection  on  small  parts.  Injection 
ports,  J  to  A  inch  in  diameter,  are 
threaded  so  they  can  be  closed  with 
a  screw  after  each  injection.  The 
compound  is  injected  with  a  gun 
until  it  appears  at  the  next  highest 
port.  The  gun  is  removed,  the  port 
plugged  and  the  procedure  repeated 
at  each  port  until  compound  appears 
through  the  upper  vent  holes. 


^ASUREMENT 

f  Serins  ivith  CEC’s 

Primary  Pressure  Standard 


For  solutions  to  pressure  measurement 
problems,  depend  on  the  _ 

experience  and  know-how  ^ 

of  Consolidated  Electro-  ^  * 

dynamics— the  only  single  y  ****'-^«**b  ^ 

source  for  all  your  pressure 

instrumentation  needs.  ■  ■ 

The  integrated  CEC  line  ,  I  JT*' 

ranges  from  rugged  ^  I 

transducers,  readout,  and  ^  | 

other  related  precision  ^  ^ 

equipment  to  primary 
calibration  instruments. 

Accuracy  begins  with 
CEC’s  6-201  Primairy 
Pressure  Standard, 
a  calibration 

to 

ensure  the  accuracy 

pressure  ' 

measurement  devices. 

This  pneumatic  dead-weight 

piston  gage  offers  a  resolution 

of  better  than  0.005%  of 

reading . . .  covers  six  pressure 

ranges  from  1.5  to  500  psi,  with  a 

minimum  pressure  of  0.3.  It  assures 

accuracy  that  is  conservatively  rated  at 

0.016%  of  full  scale  in  pressure  ranges  to  160  psi  and 

at  0.025%  of  full  scale  in  pressure  ranges  of  150  to  500  psi. 

The  6-^1  is  a  true  primary  standard  that  utilizes  mass, 
length  and  time  for  its  references.  Its  accuracy  depends 
only  upon  the  dimensional  accuracy  of  its  component  parts. 
Write  for  Bulletin  CEC  1581-X23  for  detailed  specifications. 


Flash  on  moldtd  port  will  b«  cut  or  ground 


Finished  cablo  junction 


Multipin  connector  was  molded  to  cable 
by  similar  process 


The  mold  is  allowed  to  stand  at 
room  temperature  about  30  minutes 
to  settle  the  compound  and  release 
entrained  air.  The  last  port  is  un¬ 
plugged  and  a  final  shot  of  com¬ 
pound  injected  to  fill  any  voids.  Ade¬ 
quate  mold  venting  is  essential 
since  it  is  easier  to  remove  flash 
than  rework  voids.  When  molding 
a  backshell,  the  receptacle  should 
be  at  the  top  of  the  mold  to  keep 
the  compound  out  of  the  pins.  A 
gap  of  0.01  inch  is  left  between  plug 
and  mold  for  venting. 

After  curing,  by  integral  heaters, 
oven  or  at  room  temperature,  the 
workpiece  is  removed  from  the 
mold.  Flash  is  removed  with  a  sharp 


For  complete  information  on  CEC  pressure 
instrumentation  and  pressure  measurement  devices, 
write  today  for  Bulletin  CEC  1308-X13. 
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knife  or  hand  grinder.  Small  sur¬ 
face  voids  are  filled  by  buffing,  ap¬ 
plying  primer  and  compound,  buf¬ 
fing  level  and  curing.  Compound 
can  be  thickened  by  standing  at 
room  temperature  if  a  large  area  is 
to  be  reworked.  In  some  cases,  the 
repaired  area  can  be  covered  with  a 
sheet  of  polyethylene  during  curing, 
giving  a  smooth  surface  without 
finish  buffing. 


Chassis  Becomes  Jig 
For  Fungus-Proofing 

By  using  completed  chassis  as  dip¬ 
ping  fixtures.  Consolidated  Avi¬ 
onics  Corp.,  Westbury,  N.  Y.,  has 
reduced  the  time  required  to 
fungus-proof  plug-in  circuit  cards 
for  a  mobile  military  data-process- 
ing  system. 

Instead  of  dipping  each  card  be¬ 
fore  final  assembly,  the  cards  are 
dipped  50  at  a  time  after  installa¬ 
tion.  The  dipping  tank  is  sized  so 
that  the  chassis  can  be  inverted  and 
lowered  deep  enough  into  the  tank 
to  submerge  the  cards.  Liquid  level 
is  maintained  by  an  overflow  cut¬ 
out  in  the  tank  side. 

After  immersion,  each  chassis 
is  hung  up  by  wires  to  dry  over¬ 
night.  Drying  is  also  more  con¬ 
venient  since  the  chassis  serves  as 
a  holder  and  separator  for  the  card. 
The  technique  may  also  be  used  to 
apply  other  protective  compounds. 


Chaitit  it  invartMl  fe  tubmtrg*  circuit 
cords  in  tank 


Chottit  bocomot  holdor  and  taparator 
during  draining  and  drying 


VERSATILITY  IN 

PRESSURE 

MEASUREMENT 

with  CEC’s  advanced 
line  of  precise  sensing  devices 

From  the  only  single  source  for  all  your  pressure 
instrumentation  needs . . .  three  new  sensing  device  that 
are  typical  of  CEC  advancements  designed  to  solve 


problems  in  measurement 


4-332  MINIATURE 
PRECISION  PRESSURE  BALANCE 

sensitive  to  acceleration  and 
bration  .  .  .  more  stable  than  laripv^- 
presaore  balances-that’s  the  record  of] 
this  miniature  device  that’s  easier  111’ 
use  in  ^rind  tunnel  pressure  measure¬ 
ment  ad  control  applications.  Thk 
device  can  be  held  in  your  hand  .  .  . 
measures  a  scant  4'  x  3*  x  2^".  CEC 
also  offers  pressure  balances  in  hi^ 
speed  and  standard  modriS.  For  com¬ 
plete  informatum,  write  for  Bulletin 
CEC  1547-X5. 

4-326  STRAIN  GAGE 
PRESSURE  TRANSDUCER 

In  such  demanding  applications  as 
rocket  test  stands,  this  small  but 
rugged  transducer  measures  high-fre¬ 
quency  gage  or  absolute  prepares  to 
10,000  psi.  It  stands  up  to  severe  aeous- 
tical  noise. .. maintains  low  acc^eration 
response. . .  is  extremely  stable  at  1,000 
g’s  at  temperatures  from  —  320'F  to 
-hSOO^F.  The  4-326  is  just  one  of  13 
types  of  CEC  transducers.  For  details 
on  this  finest  achievement  in  strain 
gage  transducers,  write  for  Bulletin 
CEC  I620-X9. 

4-380A  LOW  PRESSURE 
POTENTIOMETER 

Put  this  pot  to  work  in  your  toui^lteat 
environment-it  takes  25  g.  2  KC  v^ra- 
tions  for  hours,  with  negligible  change 
in  calibration.  The  4-380A  coves  a 
pressure  range  of  ±1  psi  to  100  ibL 
When  operated  over  mtnrt  prenure 
ranges  at  — 65'F  to  -f  200'F,  it  shows 
a  temperature  effect  of  less  than  1%. 
Choose  from  absolute,  gmga  eid  differ¬ 
ential  models.  CEC  high  pressure  pots 
are  also  available.  For  specifications, 
write  for  Bulletin  CEC  1604-X2. 


Transducer  Division 


and  control  applications: 


fff:  CONSOUDATED  ELECTRODYNAMICS  /  pasadena,  California 
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On  The  Market 


Surge  Protectors 
nine  types 

Vickers  Inc.,  1815  Locust  St.,  St. 
Louis  3,  Mo.  Type  SP  surge  pro¬ 
tectors  protect  silicon  power  recti¬ 
fiers  from  breakdown  due  to  tran¬ 
sient  high  voltage.  Nonlinear 
resistance,  decreasing  with  increase 
in  voltage,  plus  built-in  capacitance. 


absorbs  intermittent  surge  energy 
up  to  3,000  w,  limiting  voltage  to 
safe  value  for  silicon  rectifier.  Con¬ 
sumes  less  than  5  w  under  steady- 
state  conditions.  Nine  standard 
types  cover  range  of  50  to  600  v 
normal  piv  rating.  Field  tested  for 
more  than  a  year;  lab  surge  tested 
for  more  than  5  million  cycles. 
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Waveguide  Adapter 
flexible  unit 

Douglas  Microwave  Co.,  Inc.,  252 
E.  Third  St.,  Mt.  Vernon,  N.  Y. 
No.  105  waveguide  adapter  is  bend¬ 
able  and  twistable;  stretches  and 
contracts;  and  boasts  an  unusually 
long  life.  It  covers  the  8,000-10,- 
000  Me  frequency  range  and  will 


Coax  Terminations 
small-size 

Radar  Design  Corp.,  1004  Pickard 
Drive,  Syracuse  11,  N.  Y,  The 
RDL-3  series  of  compact,  wide- 
range,  low  power  coaxial  termina¬ 
tions  feature  an  unusually  low 
vswr  over  a  broad  usable  frequency 


range.  Model  RDL-3N,  illustrated, 
covers  0-4,000  Me  with  a  vswr  at 
1.05  or  less.  Available  from  stock 
in  standard  connectors  HN,  N, 
TNC,  BNC,  LC  and  LT,  these  .small 
sized  models  also  incorporate  pre¬ 
cious  metal  resistors  on  a  rugged 
ceramic  base,  and  can  be  used  sat¬ 
isfactorily  with  up  to  2  w  of  power. 


bend  30  deg  and  twist  45  deg.  It 
compresses  i  in.  and  expands  i  in. 
for  each  3  in.  of  length,  and  is 
available  3i  in.,  8  in.  and  12  in. 
long.  Maximum  vswr  for  all  of  the 
above  is  1.08  to  1  or  better  through¬ 
out  the  band.  Units  permit  in¬ 
creased  twist  and  bend  maintaining 
same  electrical  characteristics. 
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Prices  vary  from  $30  to  $75  accord¬ 
ing  to  type  of  connector  desired. 
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P-C  Resistors 
vertical  mounted 

Dale  Products,  Inc.,  Columbus, 
Nebr.  The  PRS  series  of  vertically 
mounted  p-c  resistors  are  silicone 
coated  and  will  meet  applicable 
paragraphs  of  MIL-R-26C.  Space 


saving  design  has  2  parallel  leads 
at  one  end  of  the  resistor  treated 
to  facilitate  easy  soldering.  Avail¬ 
able  in  4  sizes:  2,  5,  7  and  10  w, 
size  range  is  from  i  in.  by  i  in.  to 
8  in.  by  lii  in.  Operating  tempera¬ 
ture  range  —  55  to  -f  275  C.  Tem¬ 
perature  coefficient  is  0.00002/deg 


Waveform  Synthesizer 
flexible  unit 

Exact  Electronics,  Inc.,  P.O. 
Box  552,  Portland  7,  Ore.  Type  200 
waveform  synthesizer  permits  the 
operator  to  create  a  stable  output 
waveform  of  almost  any  shape 
imaginable.  This  is  achieved  by 
separately  controlling  the  charac¬ 
teristics  of  small  segments  of  the 
total  waveform,  using  different 


C.  Resistance  range  is  from  10  ohms 
to  175  K  ohms  with  tolerances  of 
0.05  percent,  0.1  percent,  0.25  per¬ 
cent,  0.5  percent,  1  percent  and  3 
percent.  Resistors  feature  complete 
welded  construction  from  terminal 
to  terminal. 
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plug-in  units.  With  type  A  variable 
slope  plug-in,  the  synthesizer  pro¬ 
vides  an  almost  limitless  number  of 
wave  shapes.  The  amplitude  and 
slope  of  each  of  the  50  increments 
may  be  independently  varied  with¬ 
out  interaction  to  create  the  desired 
waveform;  and  the  overall  ampli¬ 
tude  and  waveform  duration  may 
then  also  be  varied  over  a  wide 
range.  When  used  with  type  C  vari¬ 
able  width  plug-in,  the  synthesizer 
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NEW 


LUMPED  CONSTANT 

DELAY  LINES 


Meet  the  newest  addition  to  the  growing  family  of  JFD  precision  electronic  components. 

Designed  with  compactness,  ruggedness  and  reliability  in  mind,  new  JFD  lumped  constant  Delay 
Lines  upgrade  your  prototype  or  production  project. 


Compare  the  advantages  of  the  standard  JFD  lumped 

constant  delay  lines: 

•  High  delay-to-rise  time  ratio  with  minimum  signal 
attenuation. 

•  Tolerance  of  ±59r  max.  on  delay  and  characteristic 
impedance.  ’ 

•  Temperature  range  of  —55*  C  to  +125*  C. 

•  Delay  time  thermal  .stability  of  50  parts  per  mil¬ 
lion  per  degree  centigrade. 

•  Up  to  25  Me  bandwidth. 

•  Virtually  linear  phase.shift. 

•  Hermetically  sealed  metal  cases  for  maximum  re¬ 
sistance  to  shock,  vibration  and  humidity. 

•  Meet  all  applicable  MIL  specs. 

•  Whether  your  application  calls  for  standard  submit  recommendations.  Closer  tolerance  de- 

or  custom-built  lumped  constant  or  distri-  lays  and  impedances  are  available,  in  forms, 

buted  constant  delay  lines,  our  engineering  sizes  and  terminal  designs  to  match  your 
staff  will  be  glad  to  review  your  needs  and  needs.  Write  for  Bulletin  No.  213A. 


Tyeical  SHm^ortl  Delay  Una  Charactarittic* 


Titr.«  Sin 
1.0  1V»x1Vg»2V4 

.5 

■3  1^iiI%x2V4 

.15  3V4x2V4I«4'/2 


Tim« _ Sii« 

2.0  1'/?>(1V?k3 
1.0  1Hx1VB»3y4 
.6  iy4»1V4»3V? 
.3  2V4k2V4ii4'/^ 


5.0 

2.5  iy4«13/4x3Va 

1.5  2>4.»2?<tx4yi 


.75 


Rang*  of  charoctariilic  impcdonct:  50  ohmi  to  2000  ohms 

*5%. 

Attonuolion:  lots  than  Idb  ptr.ft  MC.  up  to  3  P  M<.  doloy; 
6db  max.  up  to  50  P  toe.  doloy. 

Temporotur*  stability:  50  ports  por  million  p«r  dagroo  C 
from  -55*  to  -I-125’  C. 


Pienggr*  in  eloclrenict  *in<t  1929 


1462  62nd  Sirggt,  Ireeklyn,  New  York 


JFD  InternofleiMl,  15  Moore  Street,  New  York,  New  York 
JFD  Canada  Ud.,  51  McCormoch  Street,  Toronto,  Ont.,  Conodo 
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Two  valid  reasons  why 
delivers  better  non-linear 


SPECTROL 


REASON 


1 


COMPUTER  DESIGNED 
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Data  System 
geophysical 


Cardiac  Resuscitator 
pocket  size 

Medtronic,  Inc.,  818 —  19th  Ave. 
N.  E.,  Minneapolis  18,  Minn.  De¬ 
signed  for  external  application,  the 
pocket  cardiac  resuscitator  stimu¬ 
lates  ventricular  function  in  cardiac 
arrests  due  to  drug  and  anesthesia 
reactions  and  those  that  occur  spon¬ 
taneously  as  in  Stokes-Adams  syn¬ 
drome.  The  instrument  employs  a 
transistorized  circuit  which  com¬ 
pletely  removes  the  hazards  and 
nuisance  associated  with  a-c  pow- 


SOUTHWESTERN  INDUSTRIAL  ELEC¬ 
TRONICS  Co.,  10201  Westheimer 
Road,  Houston  27,  Texas.  The  MS- 
12  GeoData  geophysical  data  proc¬ 
essing  system  handles  both  SIE  f-m 
and  direct  recorded  a-m  magnetic 
tapes  to  produce  a  pen  recorded 
time  cross-section  on  paper  which 
can  be  photographically  repro¬ 
duced.  These  time  cross-sections 
can  be  isopached  or  set  to  a  de¬ 
sired  reference  plane  for  presen¬ 
tation  in  geologically  oriented  form. 
The  corrected  information  on  these 
final  records  is  also  recorded  on 
magnetic  tape  for  other  uses,  such 
as  making  additional  cross-sections 
with  other  filtering  or  mixing. 
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Connectors 

hermaphrodite  type 

Cannon  Electric  Co.,  3208  Hum¬ 
boldt  St.,  Los  Angeles  31,  Calif. 
The  Morpho,  series  MH,  represents 
a  new  concept  in  plug  design  and 
development.  It  features  hermaph¬ 
rodite  contacts  and  insulators  w’hich 
fit  both  plugs  and  receptacles.  De¬ 
sign  of  the  plugs  makes  them  easily 
adaptable  to  many  configurations 
and  a  variety  of  layouts  is  possible 
within  each  shell  style.  Snap-in 
crimp-type  contacts  cut  assembly 
time  and  facilitate  maintenance. 
Plug  is  especially  suited  to  commer¬ 
cial  applications  such  as  business 
machines,  computers,  communica¬ 
tions  equipment,  and  the  like.  The 
versatility  of  these  low  cost  plugs 


Spectrol  uses  an  IBM  610  computer  to  turn  out  complex 
non-linear  precision  pots  in  record  time,  both  single-turn 
and  multi-turn.  This  in  itself  saves  weeks  of  time,  assures 
more  accurate  performance.  Spectrol  alone  maintains  a 
computer  on  the  premises  for  this  purpose. 


How  It  Works.  Design  information  in  the  form  of  X  and  Y 
coordinates  or  mathematical  equations  describing  the  par¬ 
ticular  parameters  of  a  given  non-linear  function  is  entered 
in  the  computer.  Previously  programmed  general  equations 
automatically  compute  from  these  data  points  manufactur¬ 
ing  directions  in  terms  of  winding  equipment  settings,  cam 
angle  and  radii.  An  electric  typewriter  prints  out  winding 
machine  set-up  information  on  a  form  which  is  sent  to 
production.  Simultaneously,  a  punched  tape  is  made  to 
store  data  for  repeat  requirements. 


produces  50  output  pulses  with  in¬ 
dependently  variable  w’idth  as  well 
BA.  amplitude. 
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ered  instruments.  The  battery  that 
operates  the  instrument  may  be  re¬ 
charged  with  a  small  battery 
charger,  which  is  supplied  with  the 
unit. 
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Circular  Waveguide 
for  60,000-75,000  Me 


will  make  them  useful  in  many 
other  military  and  civilian  applica¬ 
tions. 
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Switching  Diode 
extremely  fast 

Sylvania  Electric  Products  Inc., 
Woburn,  Mass.,  has  developed  a 
switching  diode  capable  of  perform¬ 
ing  up  to  500,000,000  logic  func¬ 
tions  in  a  fraction  of  a  .sec.  It  is 
designed  for  use  in  high  .speed  mili¬ 
tary  computers  such  as  missile 
guidance  and  tracking  systems,  and 
in  commercial  equipment.  Guaran¬ 
teed  maximum  speed  is  0.8  bil¬ 
lionths  of  a  sec,  and  a  typical  rating 
is  0.3  billionths  of  a  sec.  Type 


D-4121  silicon  diode  is  hermetically 
sealed  and  capable  of  operation  at 
160  C.  It  offers  superior  perform¬ 
ance  despite  extreme  conditions 
of  vibration,  shock,  temperature 
change  and  moisture.  It  is  also 
capable  of  operation  in  the  micro- 
wave  range  (1,000  Me  and  upward). 
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NPN  Transistor 
miniature  package 

Fairchild  Semiconductor  Corp., 
545  Whisman  Road,  Mountain 
View,  Calif.  The  2N717  is  a  high 
speed  general  purpose  silicon  tran¬ 
sistor.  Saturated  switching  times 
are  tenths  of  a  /isec  at  i  ampere. 
Typical  gain-bandwidth  is  100  Me. 
In  low  level  amplifier  service  2N717 
provided  15  db  neutralized  gain  at 
30  Me.  Current  gain  is  essentially 
flat  over  a  two  decade  range  of  cur¬ 
rent.  JEDEC  TO-18  package  per¬ 
mits  1.6  w  dissipation  at  room  tem¬ 
perature.  Transistor  is  designed  to 
meet  the  environmental  specifica¬ 
tions  of  MIL-S-19500B. 
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TRG,  Inc.,  9  Union  Square,  Somer¬ 
ville,  Mass.  Simple  and  complex 
bends  in  millimeter-band  waveguide 
are  now  being  fabricated.  They 
are  made  by  first  corrugating  the 
inside  of  lengths  of  straight  copper 
waveguide  and  then  bending  them 
to  the  desired  shape.  New  method 
of  construction  was  developed  to 
make  use  of  the  TE,„  mode  in  cir¬ 
cular  waveguide,  preferred  because 
of  its  circular  symmetry  and  low 
loss.  The  corrugations  overcome 
the  problem  of  deviations  from 
straightness,  and  the  resultant 
mode  conversion  to  the  degenerate 
TE„  mode.  New  method  also  allows 
complicated  bends  to  be  made  with 
little  or  no  machining.  A  typical 
90  deg  bend  made  with  the  new 
method,  model  V-BMMl,  has  a  3-in. 
inside  radius.  The  waveguide  i-d  is 
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Contact  your  Spectrol  ^resentative  for  more  details  about 
Spectrol  linear  and  non-linear  precision  potentiometers,  or  write 
direct.  A  4-page  specifications  brochure  is  yours  for  the  asking. 
Please  address  Dept.  42 


E3LECTRONICS 

CORPORATION 


1704  South  Del  Mar  Avenue  •  San  Gabriel,  California 
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Spectrol  also  maintains  an  extensive  library  of 
tapes  with  programs  for  the  solution  of  general 
non-linear  potentiometer  design  equations, 
saving  hours  of  calculation  time  and  providing 
error  free  results.  Again,  you  receive  a  superior 
product  sooner. 


Let  us  know  your  design  requirements. 
With  Spectrol’ s  time-saving 
techniques,  you  can  expect  a  quote 
within  a  few  days. 


Thu  it  not  and  it  under  no  circumttaneet  to  be  conttrued  as  an  offer  to  sM,  or  as  an  offer  to  buy,  or  as  a  sohcjtation  of  an 
offer  to  buy,  any  of  the  tecuntiet  herein  mentioned.  The  ojfering  it  made  only  by  the  Prospectus. 

.  'March  18,  I960 


0,353  in.  Loss  in  this  particular 
section  is  less  than  0.2  db. 
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gineering  Company 


50,000  Shares  Common  Stock 


Hot  Plate 

3V2  in.  diameter  top 

Thermo  Electric  Meg.  Co.,  465 
Huff  St.,  Dubuque,  Iowa.  Type  2300 
Thermolyne  hot  plate  is  especially 
recommended  for  lab  and  shop  uses 
where  a  small  single  or  multiple 
precision  heat  source  is  needed.  It 
incorporates  a  thermostatic  control 
unit.  Stepless  selection  of  tempera¬ 
ture  from  6  C  above  ambient  to  370 
C  (700  F)  is  provided.  A  built-in 
anticipatory  sensing  device  results 
in  negligible  overshoot  in  initial 
heat-up,  and  temperature  variation 
thereafter  falls  within  ±  3  C.  There 
is  automatic  compensation  for  wide 
fluctuation  in  voltage  and  ambient 
temperature  to  maintain  a  uniform 
watt-hr  input  with  consequent  even 
temperatures.  From  a  cold  start, 
the  plate  reaches  370  C  in  less  than 
9  minutes  and  reserve  power  at  that 
point  is  a  substantial  46  percent. 
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Price  $26.25  per  share 


Copies  of  the  Prospectus  may  he  obtained  from  the  undersigned  and  the  other  underwriters  only  in  states  in 
which  they  are  qualified  to  act  as  dealers  m  securities  and  m  u’hich  the  FVos/>ectus  may  legally  be  distributed. 


Hayden,  Stone  &.  Co 


electronics 


Thumbnail  summaries  of  sales  literature  on  materials,  com¬ 
ponents,  equipment,  and  facilities  keep  you  up-to-date  in  about 
3  minutes  of  quick,  easy  reading  in  “Literature  of  the  Week.” 

Another  reason  why  it  ■will  pay  you  to  subscribe  to  eleetroniea 
(or  renew  your  subscription)  right  now.  Fill  in  the  box  on 
Reader  Service  Card.  Easy  to  use.  Postage  free. 


Transformers 
current  sampling 

Valor  Instruments,  Inc.,  13214 
Crenshaw,  Gardena,  Calif.  The  1ST 
series  of  seven  pulse  current  sam¬ 
pling  transformers  delivers  syn¬ 
chronizing  voltage  pulses  for  use 
with  radar  transmitters  or  other 
devices  which  develop  high  pulse 
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currents.  The  voltage  pulses  have 
the  same  shape  as  the  high  current 
pulses.  No  resistance  is  added  to 
the  circuit  because  the  transformer 
is  not  connected  to  the  current- 
carrying  conductor;  voltage  pulses 
are  developed  by  simply  passing 
the  conductor  through  the  hole 
in  the  transformer.  This  approach 
eliminates  bulky  resistive  networks. 
Size  is  ft  in.  by  i  in.  by  i  in.; 
weight  J  oz;  ratio  20:1  to  150:1; 
pulse  widths  0.4  to  3.0  nsec  at  50  v; 
inductance  0.12  to  6.0  mh;  optimum 
load  50  to  500  ohms;  meets  MIL-T- 
27A. 
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Ultrasonic  Cleaner 
transistorized 

Branson  Ultrasonic  Corp.,  40 
Brown  House  Road,  Stamford, 
Conn.  Model  LGT-40  self-contained 
cleaning  unit  is  ideal  for  cleaning 
precision  parts,  electronic  compo¬ 
nents  and  small  subassemblies.  It 
takes  advantage  of  the  latest  ad¬ 
vances  in  semiconductors  to  achieve 
a  powerful,  rugged,  compact  ar¬ 
rangement,  for  long  life  with  little 
or  no  maintenance.  Design  is  sim¬ 
ple,  an  on-off  switch  being  the  only 
generator  control  required.  A  sec¬ 
ond  switch  controls  integral  heat¬ 
ing  elements,  to  keep  the  cleaning 
solution  at  the  proper  temperature. 
Both  housing  and  inner  tank  are  of 
.300-series  stainless  steel.  To  sim¬ 
plify  drainage  of  spent  cleaning 
.solution,  the  i-gallon  tank  is  com¬ 
pletely  removable;  there  is  no  need 
to  disconnect  or  move  the  entire 
cleaning  unit.  Generator  output  is 
40  w  average,  80  w  on  peaks.  Power 
input  is  120  w,  at  115  v,  50/60  cycle 


MARK 

TIME 


TO  AN  ACCURACY  OF  1  SECOND  A  MONTH 


You  time-correlate  data  within  3 
parts  in  10*  per  day. ..when  you 
design  your  instrumentation  tim¬ 
ing  system  around  an  EECo  Time 
Code  Generator. 


More  accuracy  per  dollar... Use 
Model  ZA  801  for  BCD  output 
(24  digits),  STbSOoo... Model 
ZA  802  for  Binary  Coded  output  (17  digits),  $7050®°... both  with 
accuracy  and  stability  equal  to  a  secondary  standard.  Other  minor 
code  format  variations  available. 


Com  pact...  sized  for  standard  rack  mounting ...  complete  unit  in¬ 
cluding  power  supply  measures  7"  x  1 9"  x  1 6". 


Furnishes  as  output  both  time-of-day  code  (24-hour  recycling) 
and  any  two  of  eight  pulse  rates.  Suitable  for  oscillographs,  strip 
chart,  recorders,  magnetic  tape,  or  driver  for  neon  flash  lamps. 


Applications  in  lab  or  field.  Use  an  EECo  TCG  as  a  clock,  for 
time  correlation.  Use  it  as  the  heart  for  your  own  system ...  incor¬ 
porate  it  wherever  you  need  time  pulses.  Or  call  on  EECo’s  special¬ 
ized  experience  in  developing  complete  timing  and  synchronization 
systems. 

For  benefits  and  full  specs  write  for  Data  Sheet  ZA  801/802. 


i 


Electronic  Engineering  Company 

1601  E.  Chestnut  Ave.,  Santa  Ana,  Calif.  •  KImbery  7-5501  • 


of  California 

TWX:  S  ANA  5263 


•  EE  0-1 
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on  this  oscillator  and  you  cover  a 
frequency  range  from  0.001  cps  to  100  kc! 


Here’s  a  combination  of  wide  frequency  range  (0.001  to  100,000  cps), 
low  distortion  (less  than  0.1%),  and  high  stability  (less  than  0.05% 
drift  per  hour)  —  in  one  highly  convenient  oscillator.  The  Model 
440-A  also  provides  both  sine  and  square  waves  simultaneously  over 
this  entire  frequency  range. 

Three  banks  of  push-button  switches  give  positive  control  of  fre¬ 
quency  with  ease,  and  reset  accuracy  of  better  than  0.01%.  The 
frequency  multiplier  switch  covers  the  entire  range  in  six  decade 
steps.  A  vernier  control  varies  the  frequency  continuously  by  an 
amount  equal  to  the  increment  between  adjacent  third-bank  buttons. 
This  time-saving  push  button  feature  insures  freedom  from  error, 
and  enables  use  of  untrained  personnel  for  routine  checking. 

The  440-A’s  wide  range  offers  more  measurement  flexibility.  Its 
constant  signal-to-noise  ratio  allows  effective  use  of  small  signals 
in  low  level  applications.  Its  low  distortion  eliminates  troublesome 
harmonics  in  precise  measurements. 

Other  Krohn-Hite  oscillators  include  log  dial-tuning  Models 
400-A  (0.009-1,100  cps) ;  420-A  (0.35-52,000  cps) ;  430-AB  (4.6-520,000 
cps)  and  others.  Write  for  full  information  on  Krohn-Hite  Oscilla¬ 
tors.  as  well  as  Krohn-Hite  Amplifiers,  Filters  and  Power  Supplies. 


KROHN-HITE  CORPORATION 

580  Massachusetts  Avenue  •  Cambridge  39,  Mass. 

Pioneering  in  Quality  Electronic  Instruments 


Bandpass  Filter 
magnetostriction 

Raytheon  Co.,  55  Chapel  St.,  New¬ 
ton,  Mass.  New  magnetostriction 
bandpass  filter  enables  unlimited 
combinations  of  parallel  bandpass 
filter  arrays  to  be  constructed  easily 
with  center  frequencies  spaced  one 
bandwidth  apart  anywhere  in  the 
45  to  50  Kc  range.  Filters  provide 
a  half-power  bandwidth  of  3  cps 
with  resonant  frequencies  between 
45  and  50  Kc.  At  50  Kc  center  fre¬ 
quency  can  be  adjusted  within  0.3 
cps.  Units  are  designed  for  appli¬ 
cations  requiring  multiple,  narrow- 
band  filter  channels  for  frequency 
analysis  or  as  frequency  determin¬ 
ing  elements.  Typical  uses  are  in 
shock  and  vibration  test  equipment, 
spectrum  analyzers,  sonar  equip¬ 
ment,  telemetering  equipment,  and 
wireless  paging  systems.  Input  and 
output  impedances  of  15  and  600 
ohms,  respectively,  are  ideally 
suited  to  transistor  circuits. 
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Tube  Sockets 

for  triode  No.  7296 

Jettron  Products,  Inc.,  56  Route 
10,  Hanover,  N.  J.  Catalog  No. 
8715  ultrahigh  temperature  socket 
can  be  operated  continuously  at 
1,000  F  (538  C).  A  high  alumina 
ceramic  is  employed  as  the  insula- 


100  CIRCLE  100  ON  READER  SERVICE  CARD 


APRIL  1,  1960  •  ELECTRONICS 


the  ultimate  in  bandpass  filters 


METER 


Around 
e  world 


Model  HFF  and  Model  HFF-T  bandpass  filters  are 
available  at  other  frequencies,  bandwidths,  power 
ratings  and  to  customer  specifications.  Also  avail¬ 
able  are  temperature  compensated  filters  for  maxi¬ 
mum  stability 

SEND  FOR  BROCHURE 


76  S.  Boyles  Avenue  Port  Washington,  N.  Y 


Model  HFM 
(Qwadrupio  Tunod) 


STEREO  LEVEL  INDICATOR 


f«=:400  mcs 
B.W.  =  45incs 
Insertion  toss  =  0.9  db 


PLASTIC  EDGEWISE  METER 


SPKCIFICATIONS 

MODEL  HFF  BANDPASS  FILTERS 


30  to  1000  mei  TEoctorjr  preset  to 
ctfstoieer  specrticationtt 
5%  to  25%  of  center  frequency 
(toctorr  preset) 

50  ahmt 


■WISE  METER 


1.2  in  pon  band  ^consistent  with 
pooh  to  ralloy  ratio) 


PLASTIC  PAt« 


?oak  to  VoHey  Rotra: 

MtvcnvfTy:  ggj|gj 


=  .5db 

Dofinod  by  r  umber  of  resonant  elements 

Doublets  to  seirfuplots  ovoiloble 

25  wotts 

BNC  or  Type  N 

Silver  Plato;  Rbodium  Plash 


Power  Rotiaf  (CW); 

Cennectors; 

nmsh: 


NO.  120,  Nokone-cho,  Meguro-lca,  Tokyo,  Japan. 
Cable  Addres*  “  KYORITSUKEIKI  TOKYO  ” 


Model  HFF-T-3 
(Triple  Tuned) 
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fe  =  42S  mcs 
B.W.  =  50  mcs 
Insertion  loss  =  0.15  db 


SPBCIFICATIONS 

MODEL  HFF-T  BANDPASS  FILTERS 


Low  Noise 
VHF  and  UHF 

Amplifiers  and  Preamplifiers 

SERIES  1000 


200  to  2000  mcs  (factory  procot  to 
customer  tpocificatiom) 

1%  to  15%  of  center  Frequency 
lloctory  preset) 

50  ohms 


1.2  in  pass  bond  Iconsistent  with 
peak  to  valley  retie) 


For  application  as  receiver  preamplifiers  or 
wide  band  i.  f.  amplifiers  ...  in  scatter 
communications  systems,  laboratory,  or 
nuclear  research.  Eight  standard  models 
cover  VHF  and  UHF  to  900  me.  High  gain, 
low  noise.  Special  pass  bands  available. 

Advanced  techniques  permit  modification 
of  standard  units  at  minimum  cost. 


Peek  to  Valley  Retie: 
Seiectivity: 


=  .5  db  or  len 

Defined  by  number  of  resonant  Blomonts 
Doublets  to  soxtuplots  ovoilahfo 
too  wotts 
BNC  or  Typo  N 
Silver  Plato;  Rhodium  Flesh 


Power  Retieq; 

Connoctort: 

Finish; 


Writ#  for  comploto  dotoils; 


COMMUNITY  ENGINEERING  CORPORATION 

P.O.  BOX  824  STATE  COLLEGE,  PA. 
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Beckman 


Helipot 


Most  models  allow  8  cups  to  be 
ganged . . .  standard  linearity  is  d:0.5%, 
with  ±0.10%  available  for  most . . .  and 
of  course,  you  can  have  non-linears 
and  spec  models. 

To  help  you  single  out  the 
single-turn  you  need,  we  have 
prepared  Data  File  A 122. 

Write  for  it  today. 


Heater-Buttons 

2,  5  and  10  w  ratings 

Minco  Products,  Inc.,  740  Wash¬ 
ington  Ave.  North,  Minneapolis  1, 
Minn.  These  miniature  electric 
heaters,  only  3  in.  in  diameter  and 
0.15  in.  thick,  have  a  center  hole 
for  No.  2  screw  mounting  to  any 
flat  surface.  Six-inch  long  lead 
wires.  No.  28  Teflon  insulated,  are 


-  ;  - 


pot 

line 


tor,  and  the  contacts  are  made  of 
spring  tempered  Inconel-X,  nickel 
plated  and  then  gold  plated.  Two 
holes  are  provided  on  1.172  in.  cen- 
!  ters  for  mechanical  fastening  of 
'  the  socket  to  a  chassis  or  print- 
1  board.  The  contact  terminals  are 
I  suitable  for  soldering  to  a  print- 
i  board  or  for  conventional  wiring, 
j  A  steel  bracket  (not  shown)  is  in- 
i  eluded  with  each  socket  for  shock 
i  mounting  of  the  No.  7296  tube. 
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The 
most 
complete 
single-turn 


Helipot  Division  of 
Beckman  Instruments,  Inc. 
Fullerton,  California 
Engineering  representatives 
in  29  ciUes 


potentiometers 

dials 

delay  lines 

expanded  scale  meters 
servomotors 
breadboard  parts 


Potted  Potentiometer 
and  switch  system 

Clarostat  Mfg.  Co.,  Inc.,  Dover, 
N.  H.  A.  completely  encapsulated 
unit  provides  two  independent 
switching  actions  plus  a  potentiom¬ 
eter.  The  assembly  consists  of  a 
molded-carbon  pot,  series  53  M,  a 
switch  activated  by  end-rotation  of 
potentiometer,  and  a  second  switch 
that  may  be  activated  at  any  point 
of  rotation  of  potentiometer  by 
push-pull  action  of  the  shaft. 
Switches  rated  7  v  d-c  7  amperes 
(resistive).  Entire  assembly  is  en¬ 
capsulated  in  a  high  dielectric  plas¬ 
tic  compound. 
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Pick  the  single-turn  pot  to  suit  your 
circuit  from  the  complete  helipot  standard 
line . . .  scaled  from  a  compact  to 
a  high  resolution  3"  diameter. 


These  singular  single-turns  come  in 
both  economy  and  all-metal  models 
so  name  your  temperature ...  to  80°C 
tol25°C...tol50°C. 


Dade  County  Development  Department 
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ELECTRONICS  now  brings  you  .  .  . 

.  .  .  lotost  tochnoiogicol  and  •conomic  data  and  what  it  moons  to  the  Boctronics 
Industry  —  and  to  youl 

Every  Friday,  your  personal  subtcripHon  to  ELECTRONICS  delivers  to  you  on 
ALL-IN-ONE  fact-packed  manual  —  the  easy,  practical  woy  to  make  sure  you're 
among  the  best  informed  electronic  engineers  and  managers. 

Specifically,  each  issue  wiH  cover  Design,  Research,  Engineering,  and  Manu¬ 
facturing  .  .  .  plus  the  Trends,  Economic  Devefopments,  Markets,  and  Produc¬ 
tion  Figures  which  interrelate  with  the  Technical  Breakthroughs  ond  Economic 
Pressures. 

YOUR  PERSONAL  SUBSCRIPTION  TO  "ELECTRONICS"  TOTALLY  INFORMS  YOU 

...  and  HERE'S  WHERE 

TO  ORDER 


Pteese  V  Orte 


NEW  $ub$cripfiott  ORDER  FORM 

O.K.  —  put  me  down  for  a  personal 
subscription  to  "e/ec^ron/cs"  .  .  .  giv¬ 
ing  me  benefit  of  your  weekly  editorial 
service . . . 

Check  here  Q  for  I  year  $6  Q  for  3  years,  $  1 2  (Save  $6) 


□  SendbiMfo 
home  address 

G  Send  bill  to 
company  addreas 

n  Payment 
Attached 


PRESENT 

SUBSCRIBERS 


.PewtlM. 


Tki*  Mibccriptlon  c«rd  i«  f«r  NEW  tub*erib«r*. 
it  h  not  inttndod  m  a  ranawal  notlea.  K 
you  ara  alraady  panonally  tubicribing,  wa 
tkall  rppraciata  your  pauing  tka  form  to 
ona  of  your  a«sociata«.  Thank  you. 


Straat. 


Products  Mfrd. 
Of  Sarvlea _ 


Numbar  of 


Employaaa., 


Q  Chadr  hara  if  you  want  ^vUicathm  sant  ta 


Straat. 


-  - wty_  zawa^  stafa  |  (^1  o*t 

(Poraign  Rotas  (1  yaer)  Canada  $10.  Other  Poreign  $20  forb^wMi:# 


FIND  WHAT  YOU  NEED  IN... 

electronics 


AN  UNLIMITED  SOURCE  OF 
M  SKILLED  LABOR 


lU  Impartial  analyses  show  Metropoli- 

0  tan  Miami  to  be  the  nation’s  last 
V  unlimited  source  of  skilled,  technical 

labor.  Let  us  show  you  how  this  fac- 
tor,  combined  with  the  area’s  other 
many  advantages,  can  mean  a  prof¬ 
itable  plant  location  for  your  firm. 

SEND  FOR  300  PAGE  SURVEY  OF 
THIS  DYNAMIC  AREA 

This  important  study  will  be  mailed  to  you,  in 
strictest  confidence,  if  you  write,  on  your  letter¬ 
head,  to  the  address  listed  below. 

RICHARD  J.  WELSH,  Director 


_ Renew  my  subscription  for  3  more  years. 

_ Enter  my  new  subscription. 

U.S.  Subscription  Rates: _ 3  years  $12. _ 1  year  $6 

Canadian  rates  $10  for  1  year.  Foreign  rates  $20  for  1  year. 


Company. 


City - Zone _ State _ 

Your  Title _ Department _ _ 

Product  Manufactured  or  Service  Performed _ 

Mail  reply  to:  slactronics,  330  West  42nd  Street,  New  York  36,  N.Y. 


ELECTRONICS  •  APRIL  1,  1960 


VI  / 

vi^." 


m 


.  .  ISSUED  WEEKLY  A  EVERY  FRIDAY 
ENGINEERING  m  |%>  A  T  A 
TECHNICAL  ^D^T/V 
EVERY  ISSUE 

litis  expanded  service  of  ELECTRONICS  provides  the  mo«  comprehensive  and  fastest  aid  for  the 
executive  and  engine<T  vitally  concerned  with  every  phase  of  the  electronics  industry  .  .  ,  R 
New  Ideas!  .  .  .  New  Circuits!  .  .  .  New  Engineering  Technique^ 

Improvfd  Manufacturing  Methods!  ,  .  ,  New  Design!  .  .  Advanced  in  Research! 

Prompt  word  about  New  Electronic  Equipment,  I’.irls  and  Components!  E 
I>atest  Word  on  New  Industrial,  Scientific  and  Military  Applications!  \ 

Sab'S  «rd  Production  Figures!  .  .  .  Economic  Trends  to  help  you  make  sounder  InvestmlM  Decisions!* 
'  '^Ihhe  Vital  News!  "  “  \ 


1^^^  All  subscribers  get  copies  of  ffte  GIANT  BUYER'S  GUIDE  i||^^ 
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IT’S 

WHAT’S 

IN 

HERE 

THAT 


COUNTS 


Do  you  know,  for  instance . . .  which  electronic  stocks  are 
hottest?  Who's  in  the  news  and  why?  About  “Three  Ap¬ 
proaches  to  Microminiaturization”?  About  the  newest  prod¬ 
uct  ideas  hitting  the  market?  What’s  up  in  production? 
Opportunities  overseas?  What’s  going  on  in  Washington? 

It  pays  to  know  more  than  the  next  man!  The  questions 
above  are  just  6  reasons  why  you  should  subscribe  to 
eleetronien. 

IF  YOU’RE  ON  THE  TAG  END  OF  A  ROUTING  SLIP, 
get  your  own  subscription.  Knowing  what’s  going  on  is  the 
first  step  to  going  up. 

Fill  in  the  coupon  below  right  now ...  it  will  pay  big 
dividends. 

FIND  WHAT  YOU  NEED  IN... 

electronics 


— Renew  my  subscription  for  3  more  years. 

_ Enter  my  new  subscription. 

U.S.  Subscription  Rates: _ 3  years  $12. _ 1  year  $6 

Canadian  rates  $10  for  1  year.  Foreign  rates  $20  for  1  year. 
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Mail  reply  to:  electrMics,  330  West  42nd  Street,  New  York  36,  N.Y. 


VERSATILE 
MULTI-RANGE 
METER  TESTER 


Model  M-2 


nil 

advancmmtnt 
in  imtrumnnt 
dntign 


.  .  .  POWER  SUPPLY  .  .  .  LIMIT  BRIDGE 

Precise,  self-contained  unit  for  laboratory  ond  pro¬ 

duction  use.  For  DC  instrument  calibration  from  25 
ua  full  scale  to  10  ma  full  scale,  and  0-100  VDC; 

sensitivity  and  resistance  measurement;  DC  current- 

voltage  source;  limit  or  bridge  measurements  from 

0-5000  ohms.  Regulated  power  supply.  Stepless 

vacuum  tube  voltage  control.  Accurocy  exceeds  *4% 

(current),  '/i  ohm  or  '/j%  (resistance).  For  1  15V,  60 

cycle  AC.  Complete  —  needs  no  oceessories.  Bulletin 

on  request.  Marion  Instrument  Division,  Minneapolis- 

Honeywell  Regulator  Co.,  Manchester,  N.  H.,  U.S.A. 

In  Canada,  Honeywell  Contrail  Limilad,  Toronto  17, 

Ontario, 


Honeywell 

"^tr  itC  QhiXjtL 
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AN  UNLIMITED  SOURCE  OF 
SKILLED  LADOR 

Impartial  analyses  show  Metropoli¬ 
tan  Miami  to  be  the  nation’s  last 
unlimited  source  of  skilled,  technical 
labor.  Let  us  show  you  how  this  fac¬ 
tor,  combined  with  the  area’s  other 
many  advantages,  can  mean  a  prof¬ 
itable  plant  location  for  your  firm. 


SEND  FOR  300  PAGE  SURVEY  OF 
THIS  DYNAMIC  AREA 

This  important  study  will  be  mailed  to  you,  in 
strictest  confidence,  if  you  write,  on  your  letter¬ 
head,  to  the  address  listed  below. 

RICHARD  J.  WELSH,  Director 


Dade  County  Development  Department 

CHAMBtR  Of  COMVtRCI  BIJIl  DING 
US  NOHTHfAsT  StCOND  AVINIII  .  MIAMI  .1,'  UOHIUA 
An  agency  of  the  Metropolitan  Miami  government 
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The 

World's  Most 
Diversified 
Independent 
Laboratory. 


provided  for  electrical  connections. 
Leads  emerge  from  the  upper  side 
of  the  heater  through  special  glass 
to  metal  seals.  The  heaters  are  com¬ 
pletely  enclosed  in  a  metal  case,  flat 
on  the  under  side  for  maximum 
heat  transfer  to  the  surface  being 
treated.  Heater  internal  tempera¬ 
tures  to  500  F  are  permissible.  To 
aid  in  applications  engineering,  a 
special  temperature-sensitive  heater 
is  available  for  determining  inter¬ 
nal  temperatures,  thus  assuring 
that  the  heater  is  operated  within 
its  ratings  in  a  given  installation. 
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It  costs  less  to  RENT  AN 


You  can  save  costly  investment  in  laboratory  equipment  and  staff . . . 
and  still  get  top-quality  R/D  services . .  .by  using  the  complete  product 
testing  and  evaluation  facilities  of  United  States  Testing  Company. 
Since  1880  thousands  of  clients  in  all  industries  have  used  our  services 
to  get: 

mm4  SarvicM 

Thra««h  Electronic  Laboratory -evaluates 

Our  test  engineers  will  set  up  an  electronic  comj^nente  and  systems 

evaluation  program  that  locks  in  In  communications  and  industrial 

with  eMh  step  of  your  product  devel-  8*^,.  includes  automated  facilities 

opment  from  design  to  prototype  to  fnr  low-cost  collection  of  reliability 

finished  product.  data. 

An  Independent  Laberntery  Environmental  Laboratory— simu- 

Wo  present  a  completely  objective,  fates  nigh-Iow  temperatures,  humid- 

unbiased  approach  to  your  design'  ity,  altitude,  immersion,  salt  spray, 

evaluation  problems.  All  reports  to  sand  and  dust,  rain,  fungus,  vibra- 

clients  are  impartial,  factual  and  tion,  shock,  acceleration,  etc. 

confidential.  Materials  Testing  Laboratory  — 

Icenemlcnl  Hnndlinp  ef  Peak  Lends  conducts  tension,  compression  and 

We  are  equipped  to  take  over  your  transverse  tests  on  metals,  ceramics, 

peak  loads  immediattly  at  a  fraction  plastics,  rubber  and  wood  materials; 

of  what  it  would  cost  your  company  spectographic  an^ysis  and  X-ray 

to  maintain  a  staff  of  the  necessary  also  available. 

®*****”’  Mechanical  Laboratory— evaluates 

Predect  OenlMcntlea  mechanical,  electro-mechanical 

Tests  run  by  United  States  Testing  hydraulic  and  pneumatic  devices. 

Company  are  recognised  by  miliUry  Chemical  Laboratory  -  cover,  all 

Jvencfe^TroWinV a  SfflMSg^cll  and  biVloS* 

S53'«s  ■*“ 


Silicon  Transistors 
very  high  power 

Pacific  Semiconductors,  Inc., 
10451  W.  Jefferson  Blvd.,  Culver 
City,  Calif.  Types  PT900  and 
PT901  diffused,  mesa  transistors 
are  characterized  by  a  power  dissi¬ 
pation  of  125  w  at  25  C  case  tem¬ 
perature;  5  Me  alpha  cut  off  fre¬ 
quency;  10  ampere  continuous 
collector  current  and  0.2  ohm  satu¬ 
ration  resistance.  It  is  expected 
they  will  find  applications  as  power 
converters  and  inverters  operating 
at  frequencies  as  high  as  1  Me. 
Other  applications  are  fast-re¬ 
sponse  power  supply  regulation; 
marine  and  aircraft  radio  trans¬ 
mitters;  ultrasonic  generators; 
compact  r-f  generators  for  induc¬ 
tion  heating ;  computer  core¬ 
drivers,  high-speed  switches;  radar 
pulse  generators  and  high  power 
video  amplifiers. 
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Send  for  your  free  copy 

of  buUetin  5801  describing  our 
complete  services  and  facilities. 


United  States  Testing  Co.,  Inc. 

1415  Park  Avenue,  Hoboken,  N.  J. 


Test  Chamber 
hyper-environment 

Tenney  Engineering,  Inc.,  Union, 
N.J.,  has  developed  a  hyper-en- 
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INCREASED  RELIABILITY  PLUS 
HIGHER  OPERATING  TEMPERATURES 


with  Westinghouse  Silicon  PpER  Transistors 


Westinghouse  2N1015  and  2N1016  Silicon  Power  Transistors  offer  positive, 
proved  benefits  to  designers  of  inverters,  series  regulators,  and  A.C.  Amplifiers: 


INVERTERS... 


m 


Extremely 
low  satura¬ 
tion  resist¬ 
ance  (typi¬ 
cal  .3  ohms) 
minimizes  power  losses  in  the 
transistor.  High  temperature 
(150®C  Tj  max.)  operation  per¬ 
mits  compact  inverter  designs 
for  missiles,  aircraft,  and  oth«: 
military  equipment. 


SERIES  REGULATORS 


Vm 


~V4 

IT  ^ 

T  T 


VoMt 


High  volt¬ 
age  ratings 
and  high 
tem];)erature 
operation,  plus  internal  power  dissi¬ 
pation  of  150  watts  made  possible 
by  low  thermal  resistance  of  .7®C/ 
watt  make  the  2N1015  and  2N1016 
an  ideal  choice  for  constant  voltage 
and  constant  current  regulators. 


A.C.AMPLIFIERS... 


wrtn 


(WTPUT 


Perfect  choice  for  high  power 
audio  and  A.C.  Amplifier  appli¬ 
cations,  thanks  to  their  high 
power  dissipation  capabilities 
and  common  emitter  frequency 
response  to  20  KC. 


PLUS  1M  VOLTAGE  RATINGS... 

guaranteed  by  100%  power  testing.  Means  you  can 
operate  these  transistors  continuously  at  the  Vce  listed 
for  each  rating  without  the  risk  of  transistor  failure. 

Westinghouse  Silicon  Power  Transistors  are  available 
in  2  and  5  ampere  collector  ratings.  Both  are  available  in 
30,  60,  100,  150,  and  200  volt 
ratings  for  immediate  applica¬ 
tions.  Contact  your  local  West¬ 
inghouse  Apparatus  Sales 
Office,  or  write  directly  to  West¬ 
inghouse  Electric  Corp.,  Semi¬ 
conductor  Department,  Y  oung 
wood,  Penna. 


*Oesigned  to  meet  or  exceed  military  specifications 
and  currently  being  used  in'many  military, 
industrial,  and  commercial  applications. 
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vironmental  test  facility  combining 
three  extreme  conditions  for  state- 
of-the  art  testing  of  rocket  and 
satellite  components.  Chamber  can 
produce  at  least  1,200  F  of  radiant 
heat  under  altitude  conditions  of 
at  least  500,000  ft  of  1  x  lO"*  mm 
Hg  absolute.  Also  featured  is  a 
vapor  trap  operating  in  the  range 
of  -120  F,  and  an  automatic  hot 
gas  defrost.  Exterior  dimensions 
of  the  chamber,  including  machin¬ 
ery  and  instrumentation,  are  ap¬ 
proximately  4  ft  by  8  ft  by  7  ft 
high.  Inside  work  space  is  a  cylin¬ 
der  30  in.  in  diameter  and  30  in. 
deep. 
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Rectifiers 

silicon-carbide 

Transitron  Electronic  Corp.,  168 
Albion  St.,  Wakefield,  Mass.,  has 
developed  commercially  -  available 
high  temperature,  radiation-resist- 
ant,  silicon-carbide  rectifiers.  They 
can  withstand  temperatures  of  500 
C  and  are  10  times  less  subject  to 
radiation  damage  than  silicon.  New 
units  will  permit  reliable  operation 
at  temperatures  in  excess  of  200  C. 
Typical  reverse  currents  are  less 
than  100  ^a  at  50  v  at  400  C. 
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For  over  a  decade  HYSOL  chemists  and  engineers  have 
been  helping  manufacturers  solve  unique  and  intricate 
problems  of  insulation.  As  a  result  of  this  experience, 
Hysol  has  developed  a  complete  line  of  epoxy  encapsu¬ 
lating  compounds.  For  superior  insulation,  for  outstanding 
moisture,  chemical  and  abrasion  resistance,  for  dependable 
performance  .  .  .  there’s  a  Hysol  epoxy  to  meet  your 
specifications.  Write  for  the  HYSOL  "Systems  Selector.” 


WAvCLCtMTH,  MiCAOMS 


Infrared  Detector 
high-speed 

Radiation  Electronics  Co.,  5600 
Jarvis  Ave.,  Chicago  48,  Ill.,  an¬ 
nounces  an  infrared  detector  of  ex¬ 
tremely  small  area  (0.1  x  0.1  mm’). 
Utilizing  the  photovoltaic  effect  in 
indium  antimonide  at  liquid  nitro¬ 
gen,  the  model  J-02  detector  ex- 


\j  CORPORATION  •  OLEAN,  NEW  YORK 

^  Formerly  Houghton  Laboratories,  Inc. 

^  HYSOl  OF  CALIFORNIA  HYSOL  (CANADA)  LTD. 

Lo8  Angeles,  California  Toronto,  Ontario 
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hibits  typical  NEP  values  of  2  x 
10*“  w  at  5  microns  and  7  x  10*“  w 
for  500  K  Blackbody.  It  responds 
from  the  visible  region  to  5.7 
microns  with  a  time  constant  of 
less  than  1  /xsec.  It  permits  the 
design  of  infrared  systems  with  1 
high  optical  gain,  high  resolution,  { 
and  very  rapid  scanning  rates.  Hav¬ 
ing  an  impedance  between  1,000 
and  40,000  ohms,  the  J-02  is  effi¬ 
ciently  coupled  to  both  transistor 
and  vacuum  tube  preamplifiers. 
Linear  arrays  of  detection  elements 
can  be  fabricated  for  special  appli¬ 
cations. 
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Reference  Amplifier 
miniaturized 

INDUSTRO  Transistor  Corp.,  35-10 
36th  Ave.,  Long  Island  City  6,  N.  Y. 
The  Mini  Ref-Amp,  consisting  of  a 
bi-polar  Zener  diode  (voltage  refer¬ 
ence)  and  a  silicon  amplifying  tran¬ 
sistor,  is  manufactured  as  one  unit 
and  packaged  in  the  TO-5  transistor 
case.  About  four  components  used 
in  ordinary  reference  amplifiers  are 
eliminated  with  this  configuration. 
Ease  of  handling  is  promoted  by 
using  a  standard  transistor  case 
(4  leads)  with  index  tab  for  auto¬ 
matic  handling  equipment.  It  may 
be  used  for  printed  circuit  applica¬ 
tions  or  in  conventional  chassis.  For 
maintenance  purposes,  the  entire 
unit  may  be  replaced  as  easily  as 
inserting  a  transistor.  Because  of 
its  design,  it  may  be  mounted  in 
any  position,  and  used  wherever  a 
transistor  can  go. 
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Double-Beam  Scope 
portable  unit 

SOLARTRON  ELECTRONIC  CO  LTD., 
Thames  Ditton,  Surrey,  England, 


Millions  of  tiny  parts  are  made 
from  shaped,  special  alloy  wire 


.  .  .  supplied  by  LFA  in  precision  sizes, 
round  -square-flat-  rectangular  shapes 


Tons  of  beryllium  copper,  bronze  and  other  special  non-ferous 
alloy  wire  tc^ay  provide  millions  of  tiny  formed  parts  for  industry. 


Modern  production  applications  (printed  circuit,  spring,  connectors, 
terminals,  tabs)  require  all  types,  shapes  and  finishes  (solder 
dipped  and  plated,  etc.)  of  special  alloy  wire  for  production  of 
miniature  and  sub-miniature  formed  parts. 


These  new  production  techniques  reduce  costs,  more  importantly, 
are  a  guarantee  of  better  quality  control,  positive  size  holding 
and  elimination  of  finish  problems. 


BERYLLIUM  COPPER! 

Silvvrceta  ® 

ph  osphor  bronze 


clad-ti  I 


ALUMINUM  I 


Hot  Solder  Dipped  ■  •  Tinned  - 


\wSS 


LITTLE  FALLS  ALLOYS.  INC. 

194  CALDWELL  AVENUE.  PATERSON  1.  NEW  JERSEY 
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NEW  IDEAS  FOR  SALE! 


FIND  WHAT 
YOU  NEED  IN... 


Words  and  pictures  tell  you  about  the  top  new 
product  ideas  each  week  in  “On  the  Market". 
Who  makes  ’em  and  what  they'll  do  for  you. 
Easy  way  to  keep  in  touch  with  the  latest 
and  best. 

Another  reason  why  it  will  pay  you  to  sub¬ 
scribe  to  electroniee  { or  renew  your  subscrip¬ 
tion)  right  now.  Fill  in  the  box  on  Reader 
Service  Card.  Easy  to  use.  Postage  free. 


electronics 
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hstr 

955  0088  «00 
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HERMETIC  SEAL  PULSE  TRANSFORMERS 


designed  —  tested  —  manufactured  for 


has  developed  portable  test  gear 
which  combines  high  accuracy  and 
durability  with  low  weight.  Type 
CD1014  is  a  true  double-beam  in¬ 
strument  using  a  double-gun  crt. 
Weighing  only  22  lb,  it  is  ideal  for 
general  development,  field  service, 
and  educational  uses.  Bandwidth  is 
from  d-c  to  5  Me  (3  db)  with  maxi¬ 
mum  time  base  sweep  speed  of  10 
cm  per  fisec.  The  device  has  accu¬ 
rate  X  and  Y  calibration  and  sta¬ 
bilized  extra  high  tension  power 
supply. 
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Special  emphasis  on  control  of  all 
design  and  manufacturing  proc¬ 
esses  enables  HST  to  offer  ultra- 
high  reliability  pulse  transformers 
for  computer,  missile  and  other 
airborne  applications.  HST  relia¬ 
bility  programs  are  managed  by 
reliability  specialists  from  receipt 
of  order  to  shipment.  All  trans¬ 
formers  are  acceptance  tested  by 
HST’s  environment  division.  Ad¬ 
vise  us  now  of  your  reliability 
problems  for  prompt  solution. 

Write  for  Bulletin  NPB-105 


Shaped  Battery 
dual  output 

Cook  Batteries,  A  Subsidiary  of 
Telecomputing  Corp.,  3850  Olive 
St.,  Denver  7,  Colo.  A  special, 
“shaped”  electric  APU  power 
source  containing  two  separate  bat¬ 
tery  sections  provides  dual  output 
for  missile  and  spacecraft  power 
requirements.  The  two  battery  sec¬ 
tions  in  the  model  P68A  provide 
two  different  voltage  levels.  One 
section  provides  a  current  of  8 
amperes  at  28  v.  Maximum  current 
is  25  amperes,  with  a  discharge 
time  of  40  minutes  at  8  amperes. 
Capacity  is  5.5  ampere-hr.  Second 
section  supplies  6.3-v  power  at  3 
amperes.  Discharge  time  is  40 
minutes.  Maximum  current  is  25 
amperes.  Capacity  is  5.5  ampere-hr. 
Both  sections  are  activated  auto¬ 
matically.  Model  P68A  will  with¬ 
stand  shock  to  50  g,  acceleration  to 
20  g  and  vibration  to  10  g,  along 
all  three  major  axes.  Temperature 
range  is  50  F  to  150  F. 
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Terminals  8-4 
1-8 
8-< 
1-8 
6-8 


TURNS  RATIO 


LEAKAGE 
INDUCTANCE 
1-8  Ref.  8-4 
1-8  Ref.  M 

8-4  Ref. IT 


SOOmh 


PULSE 

CHARACTERISTICS 

Risetime 

Droop 

Fall 

BackswinK 
Overshoot 
Output  Amplitude 


Germanium  Transistors 
high  speed 

Philco  Corp.,  Lansdale,  Pa.,  an¬ 
nounces  development  of  germanium 
Micro  Alloy  Diffused-base  Transis¬ 
tors  (MADT)  having  cadmium 
electrodes  and  featuring  high  speed 
and  high  power  dissipation.  De- 


MAGNETIC  IRON-CORE  COMPONENTS 

ENVIRONMENTAL  TESTING 

POWER  SUPPLIES-SERVO  AMPLIFIERS 


TEXAS  CONVONENTS  DIVISION 

N.  Fifth  SI.  P.  O.  Box  978 

Garland,  Toxcu 
Dallas  phoiia  BEoadway  6-3141 


Nortlirldga,  CalHenila 
Phone  Dickens  3-2250 
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BALLANTINE’S  MODEL  305A  VOLTMETER 

measures  peak,  or  peak  to  peak 


sijrned  in  response  to  industry’s 
demand  for  high  current,  high 
power,  high  frequency  switching 
performance,  the  new  MADT  de¬ 
vices  have  applications  which  pri¬ 
marily  include  incorporation  into 
data  processing  systems  (memory 
drivers,  transmission  line  drivers), 
oscillators  and  communications 
equipment.  The  new  transistors 
include  types  2N1495,  2N1204, 

2N1494  and  2N1496,  all  of  which 
are  capable  of  switching  400  ma. 
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Also  measures 

Complex  Waveforms 

having  fundamental  of 
5  cps  to  500  kc  with  ^ 
harmonics  to  2  me.  ■ 


Pressure  Generator 
digital  type 

WiANCKO  Engineering  Co.,  255  N. 
Halstead,  Pasadena,  Calif.,  an¬ 
nounces  a  fully  automatic  method 
of  performing  complete  calibration 
of  a  pressure  instrumentation  sys¬ 
tem.  Pressure  in  a  reservoir  is 
measured  by  a  secondary  pressure 
standard,  the  output  of  which  is  a 
precision  frequency.  This  fre¬ 
quency  is  compared  in  a  frequency 
comparator  with  a  selected  refer¬ 
ence  frequency.  The  output  of  the 
comparator,  indicating  the  magni¬ 
tude  and  direction  of  the  difference 
in  frequencies,  regulates  the  pres¬ 
sure  in  the  reservoir.  Result — ac¬ 
curate  pressure  source.  Unique 
digital  concepts  allow  resolution  to 
be  set  as  fine  as  required  without 
.sacrificing  the  response  character¬ 
istic.  Accuracy — 0.05  percent  full 
scale. 
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Accuracy 

is  2%  to  5%  OF 
INDICATED 
VOLTAGE,  depending 
upon  waveform  and 
frequency. 


Scale 

is  the  usual  Ballantine 
log-voltage  and  linear  db, 
individually  hand- 
calibrated  for  optimum 
precision. 


Input  Impedance 

is  2  meg,  shunted  by 
10  pf  to  25  pf. 


Price:  $395. 


THIS  “A"  MODEL  is  the  result  of  improvements 
and  new  features  AFTER  11  YEARS  OF  MANU¬ 
FACTURING  THE  VERY  SUCCESSFUL  MODEL  305 

Write  for  brochure  giving  meny  more  detelle 


Gold  Alloy  Strip 
precision  rolled 

Accurate  Specialties  Co.,  Inc., 
37-11  57th  St..  Woodside  77,  N.  Y.. 
has  available  gold  alloy  strip  pre¬ 
cision  rolled  to  tolerances  down  to 
rtO.OOOl  in.  for  use  in  a  w’ide 
variety  of  components  where  its 
properties  of  conductivity,  solder- 
ability,  ductility  and  chemical  cor- 


Boonton,  N«w  JarMy 

CHtCK  WITH  MIUMTINC  FtUST  KM  UKNUTOKT  AC  VACUUM  TUK  VOITMETUS.  AECAAtIUU  Of  VOUA  MOUtIKMCNTS  FOK 
AMFIITUCC.  FnOUCNCT.  0*  WAVtFORM.  Wt  HAVt  A  lAACC  lINC,  WITH  ADDITIONS  lACH  VtAA.  ALSO  AC/OC  AND  OC/AC 
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How  To  Get  Things  Done 
Better  And  Faster 


BOtllDMASTER  VISUAL  CONTROL 


^  Gives  Graphic  Picture— Saves  Time,  Saves 
Money,  Prevents  Errors 

Simple  to  operate— Type  or  Write  on  Cords, 
Snap  in  Grooves 

'if  Ideal  for  Production,  Traffic,  Inventory, 
Scheduling,  Soles,  Etc. 

'if  Mode  of  metal  Compact  and  Attractive. 
Over  500,000  in  Use 

Full  price  $4950 

with  cords 

24-PAGE  BOOKLET  NO.  C-40 
Without  Obligation 
Write  for  Your  Copy  Todoy 

GRAPHIC  SYSTEMS 

Yoncoyville,  North  Carolina 
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FREE 


EE! 

416  PAGE 

MASTER 

CATALOG 

#21 


Lists  over  12/XX) 


PRECISION  INSTRUMENT  PARTS 
and  ASSOCIATED  COMPONENTS 


Available  From  STOCK! 


GEARS  •SHAnS»COLLARS*CLUTCHES» 
BEARINGS*  COUPLINGS  •DIFFERENTIALS 
•  SPEED  REDUCERS  and  many  other  Pre¬ 
cision  Engineered  Parts 
&  Components. 

Sencf  For  Your 
Copy  Today. 


2P!1(§  design  corp. 

^  teaueerysi  lEMEUS  WATCH  COMPAmr,  Inc  ^ 


477  Aflonlir  Ave.,  Eost  Rorkovray,  L.I.,  N  Y 


rosion  resistance  are  necessary.  The 
material  is  available  in  strip  to 
4.00  in.  maximum  width,  in  thick¬ 
nesses  down  to  0.0005  in. 
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TV  Camera  Tube 
4V2-in.  face 

Radio  Corp.  of  America,  Harrison, 
N.  J.  New  image  orthicon  camera 
tube,  7389-A,  is  intended  to  provide 
superior  black-and-white  tv  pic¬ 
tures  within  the  framework  of 
existing  tv  standards.  The  superior 
quality  of  the  picture  signal  from 
the  7389-A  permits  the  making  of 
successive  recordings  which  retain 
good  broadcast  picture  quality. 
Tube  is  capable  of  providing  pic¬ 
tures  that  have  great  sharpness, 
more  realistic  tonal  values,  wider 
range  of  contrast,  and  greater  free¬ 
dom  from  edge  effects,  noise  and 
redistribution  effects.  It  features  a 
very  high  signal-to-noise  ratio, 
greater  resolution,  and  a  higher 
capacitance  target.  Characteristics 
are  controlled  within  close  toler¬ 
ances  to  permit  ease  of  camera-tube 
set-up  and  to  facilitate  operation 
in  cameras  designed  for  high  sta¬ 
bility. 
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Laminates 

high  heat  resistant 

Continental  -  Diamond  Fibre 
Corp.,  Newark  100,  Del.,  announces 
a  line  of  laminates  that  are  de¬ 
signed  for  exceptionally  high  heat 
applications.  These  include  gra¬ 
phite  fabric  and  asbestos  base  lami¬ 
nates  that  are  designed  for  short¬ 


time  applications  at  5,000  F.  The 
use  of  these  materials  is  for  missile 
and  rocket  applications  where  the 
materials  will  ablate  or  wear  away 
at  a  slow  enough  rate  to  permit 
them  to  accomplish  their  intended 
function. 

CIRCLE  330  ON  READER  SERVICE  CARD 


Scope  Cart 
all-aluminum 

Hughes  Industrial  Systems  Divi¬ 
sion,  International  Airport  Station, 
Los  Angeles  45,  Calif.,  has  avail¬ 
able  an  all-aluminum  scope  cart  de¬ 
signed  to  fit  all  popular  oscilloscope 
models.  It  is  equipped  with  large 
full-swivel  casters  and  a  bottom 
tray  for  storage  of  auxiliary  equip¬ 
ment  and  accessories.  It  also  has  a 
pull-out  leaf  for  use  as  a  writing 
desk,  and  a  drawer  for  manuals,  in¬ 
struction  books,  tools,  parts  and 
miscellaneous  items.  The  cart  con¬ 
tains  a  six-ft  retractable  power 
cord  with  duplex  outlet,  mounting 
provisions  for  two  spare  amplifiers, 
and  snap  clips  for  storing  probes. 
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Cathode  Ray  Bulb 

high-speed  printing 

Corning  Glass  Works,  Corning, 
N.  Y.  A  cathode  ray  bulb  with 
35,000  separate  wire  conductors  em¬ 
bedded  in  face  plate  only  3  by  1  in. 
in  size  has  been  developed  for  high¬ 
speed  electronic  printing.  The  new 
process  is  capable  of  printing  20,- 
000  characters  a  second.  It  also  can 
be  used  to  transmit  by  microwave 
or  wire  systems  facsimiles  of 
graphic  and  printed  materials — 
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documents,  records,  maps— even 
mail.  Each  conductor  in  the  rec¬ 
tangular  matrix  of  the  face  plate 
is  0.001  in.  in  diameter — half  the 
thickness  of  a  strand  of  human 
hair.  Nominal  space  between  con¬ 
ductors  is  0.003  in.  These  conduc¬ 
tors  serve  to  transfer  an  electro¬ 
static  charge  from  an  electron  beam 
to  moving  paper.  The  information 
can  be  obtained  from  a  computer  or 
from  magnetic  tape. 
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Power  Supply 
double  regulation 

Valor  Instruments,  Inc.,  13214 
Crenshaw  Blvd.,  Gardena,  Calif. 
Double  regulation  in  model  PS102M 
provides  high  regulation  and  low 
ripple.  Other  features  are  excellent 
transient  response  with  a  controlled 
under  and  overshoot,  high  stability 
and  a  floating  output.  Output  is  6- 
30  V  d-c  at  0.5  ampere;  input  105- 
125  V,  60-400  cps ;  transient  response 
30-50  mv  typical  for  50  ^sec ;  ripple 
1  mv  rms  typical;  line  regulation 
5  mv  typical ;  load  regulation  50  mv 
typical  for  0-0.5  ampere  load 
change;  output  impedance  0.08  ohm 
typical;  voltage  and  current  meter¬ 
ing;  price  $235. 
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Wrapping  Tape 
abrasion-resistant 

Dixon  Corp.,  Bristol,  R.  I.  Rulon 
abrasion  barrier  wrapping  tape  is 
available  in  thicknesses  from  0.004 
in.  up  and  widths  from  J  in.  to  12  in. 

It  finds  application  for  TFE-insu- 
lated  wires  rated  for  500  F  up,  and 
currently  is  being  used  on  missile 
electrical  wire.  Best  results  are 
obtained  with  a  Teflon  primary  I 
insulation,  the  Rulon  tape  on  top  ^ 


If  relays  cause  you  as  much  trouble 
as  they  do  us,  you  will  undoubtedly 
welcome  information  on  how  to  get  rid 
of  them.  Probably  the  most  fashionable 
way  to  do  the  switching  is  to  use  tran¬ 
sistors,  and  as  a  public  service  Sigma 
hereby  offers  some  application  data 
toward  this  end.  The  Search  for  Truth 
must  go  on. 

Right  off  the  bat,  it  must  be  con¬ 
ceded  that  transistors  have  the  edge  in 
several  important  physical  and  dy¬ 
namic  respects.  Relays  are  certainly 
bigger,  heavier  and  slower,  and  their 
useful  life  is  nowhere  near  infinite  — 
primarily  because  they  all  have  such 
old-fashioned  things  as  moving  parts. 
Nor  are  relays  immune  to  unlimited 
shock  and  vibration  (the  best  we’ve 
been  able  to  do  on  a  subminiature 
type,  and  keep  it  operating  within 
spec,  is  30  g’s  to  5000  cycles). 

There  are  a  few  things  relays  art 
good  for,  however,  even  though 
'Relayized*  may  never  sell  a  single 
product.  For  instance:  signal  circuits 
can  be  isolated  from  load  circuits  .  .  . 
signal  and  load  can  be  AC  or  DC,  in 


any  combination  . . .  circuits  with  high 
voltage  to  ground  present  no  particular 
problems,  and  relatively  high  voltage 
loads  can  be  handled  .  .  .  inductive 
loads  can  be  switched  'off'  when 
they’re  supposed  to  be  off. On  "sliding” 
or  slowly  varying  signals,  the  right  re¬ 
lay  will  also  provide  clean,  positive 
switching  and  it  won’t  fry  if  the  circuit 
develops  a  mild  defect.  It  is  true,  if  not 
grammatical,  to  say  that  a  relay  is  many 
orders  more  'off*  and  several  orders 
more  'on'  than  those  other  things. 

The  fact  that  relay  contacts  more 
closely  approximate  the  ideal  switch  — 
no  ohms  one  way  and  infinite  ohms 
the  other  way— also  means  something 
when  dry  circuit  switching  is  your 
problem.  With  loads  in  the  order  of  0.1 
microwatt,  a  properly  designed  relay 
can  provide  dependable  switching. 

Further,  if  3-position,  polar,  center- 
stable  switching  (Sigma  'Form  X*)  is 
needed,  a  single  relay  will  do  the  job. 
And  if  the  requirement  calls  for  having 
the  switch  'remember'  and  stay  in  the 
last  switched  position,  a  polarized, 
magnetic  latching  relay  (our 'Form  Z') 


will  do  just  that  without  stand-by 
power. 

There  are  also  such  considerations 
as  cost  (where  the  switching  is  of  the 
pinball  machine  variety),  stability  as  a 
function  of  temperature,  and  amptijica- 
tioH  ( 1 0,000:1  load  to  signal  ratio), 
that  lean  in  favor  of  relays.  But  the 
main  ones  are  those  mentioned  earlier 
—which  we’re  banking  on  to  keep  us 
from  going  bankrupt  this  year.  In  the 
meantime,  we’re  looking  around  for 
diversification  possibilities— something 
in  a  good  solid  state,  perhaps. 

*or.  Ten  Eaty  Steps  to  Utopia. 


SIGMA  INSTRUMENTS,  INC. 
62  Pearl  St.,  So.  Braintree  85,  Mass. 

An  AfSIiote  of  Tho  fiilior-Korct  Co.  (dneo  19391 
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of  primary,  and  an  outer  layer  of 
braided  fiberglass  impregnated  with 
Teflon.  A  No.  20  gage  wire  con¬ 
structed  in  this  fashion  to  a  fin¬ 
ished  o.d.  of  0.091  in.  provided  a 
minimum  of  36  in.  abrasion  resist¬ 
ance  when  tested  according  to 
MIL-T-5438.  After  heat  aging  96 
hours  at  750  F,  the  abrasion  resist¬ 
ance  increased  by  20  percent  and 
dielectric  strength  by  1,000  v. 
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New  single  row  Toper  Pin  Ter¬ 
minal  Board  available  in  10  or  20 
feed-thru  type  taper  receptacles, 
single  and  double  feed-thru  con¬ 
nections.  Ideal  for  computer  and 
data  processing  programming, 
multi-channel  communications 
systems,  etc. 


EASY  TO 

MOUNT  AND  STACK 


Barriers  across  both  faces  increase 
creepage  path;  elongated  holes 
facilitate  mounting;  nesting  pro¬ 
jection  and  recess  aid  stacking. 
Brass  receptacles  provide  low  con¬ 
tact  resistance.  14  lbs.  min.  pull  out 
with  standard  solderless  taper  pins. 
Molding  .:ompounc  is  MAI-60  (Glass 
Alkyd)  of  MIL-M-UE. 


Gen-Pro  boards  have  passed  Navy 
2,000  ft.  lb.  high  shock  requirements 
os  specified  by  MIL-S-901B. 


WRITE  NOW  FOR  FURTHER  DETAILS 


Tester-Monitor 

automatic 

ITI  Electronics,  Inc.,  369  Lexing¬ 
ton  Ave.,  Clifton,  N.  J.  Automatic 
testing  is  provided  by  Model  IT-213 
tester.  Designed  for  high-speed 
limit  testing,  the  device  can  per¬ 
form  go-no-go  tests  on  wired  resis¬ 
tors,  capacitors,  inductors,  diodes 
and  transistors.  Also  make  hi-pot, 
wiring  error  and  wiring  resistance 
checks.  The  basic  unit  is  adaptable 
to  limit  monitoring  of  any  parame¬ 
ter  which  may  be  converted  to  a 
voltage  by  a  transducer. 
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GENERAI.  PRODUCTS  CORPORATION 

Over  25  Years  of  Quality  Molding 

UNION  SPRINGS,  NEW  YORK  TWX  No.  169 
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Super-Temp  offers  a  complete  line  of 
high  temperature  wire  with  fastest  pro¬ 
duction  and  quickest  delivery.  Don’t 
lose  time!  ....  standardize  on 
Super-Temp. 


'8P00LY 


Magnet  Wire,  Airframe  Wire,  Hook-up  Wire 
Coaxial  Cables,  Miniature  A  Jumbo  Cables,  Tapes 
Teflon*  or  Silicone  Rubber  Insulations 


Tiny  Protector 
for  small  motors 

Texas  Instruments  Inc..  Metals 
&  Controls  Division,  34  Forest  St., 
Attleboro,  Mass.  The  Klixon  5891 
overtemperature  protector  is  de¬ 
signed  specifically  for  subfractional 
h-p  motors  1  in.  in  diameter  and 
larger,  and  is  equally  suitable  for 


American  SuperJemperature  Wires,  Inc. 

8  West  Canol  Street,  Winooski,  Vermont  •  UNiversity  2-9636 

Ceneral  Sales  Office:  195  Nassau-  sV.  Princeton,  N.  J.  •  WAInut  4-4450 
A  Subsidiary  ot  Haveg  Industries,  Inc. 


Free!  Send  for  1960 
Catalog.  88  pages  of 
valuable  dat^. 
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At  I.os  Alamos,  the  mysteries  of 
the  universe  provide  the  dynamics 
for  projects  ranjjjinjj  from  space 
propulsion  to  nuclear  research. 


/alamos 

sciptific  laboratory 


small  solenoids  and  transformers. 
Responsive  to  both  current  and  tem¬ 
perature,  the  protector  is  designed 
with  a  compensating  heating  ele¬ 
ment  to  ensure  that  the  snap-acting, 
disk-type  sensing  element  will  fol¬ 
low  closely  the  temperature  changes 
of  the  component  to  be  controlled. 
Temperature  levels  of  protection  are 
150,  175  and  200  C.  Maximum  con¬ 
tact  capacity  is  5  amperes  at  27  v 
d-c  or  120  V  a-c.  Units  conform  to 
MIL-M-7969  and  MIL-M-8609,  and 
when  mounted  in  equipment  they 
comply  with  MIL-E-5272. 
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Telemetry  Amplifier 
small-size 

United  Electrodynamics,  Inc., 
200  Ailendale  Road,  Pasadena, 
Calif.,  announces  a  telemetry  power 
amplifier  designed  to  amplify  a  2-w 
signal  to  as  high  as  100  w.  The  PA- 
15  operates  in  the  225  to  260  Me 
telemetry  band.  Power  output  up  to 
100  w  is  achieved  by  using  an 
Eimac  4CX300A  stacked  ceramic 
triode.  A  self-contained  400  cps 
blower  is  provided  to  deliver  suffi¬ 
cient  cooling  air  for  conditions  of 
maximum  r-f  output.  PA-15  op¬ 
erates  over  a  temperature  range  of 
—67  F  to  176  F.  It  withstands  vi¬ 
bration  of  10  g  from  20  to  2,000 
cps  .  .  .  shock  and  acceleration  of 
100  g  each. 
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Monitoring  Scopes 
rugged  and  compact 

Sierra  Electronic  Corp.,  3885 
Bohannon  Drive,  Menlo  Park,  Calif. 
Model  218  monitoring  oscilloscopes 
are  especially  designed  for  continu¬ 
ous  function  monitoring  of  as  many 
as  seven  channels  simultaneously  in 
one  rack  unit.  The  scopes  provide 


For  employment 
information  ^^rite: 
Personnel  Di  ector 
Division 
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a  convenient  means  for  viewing  and 
evaluating  complex  voltages.  De¬ 
signed  primarily  for  tape  recording 
and  data  handling  systems,  model 
218  series  is  well  suited  for  measur¬ 
ing  and  analyzing  mechanical  quan¬ 
tities  through  a  transducer. 
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a  JEDEC  TO-5  case.  Their  light 
weight,  small  size  and  high  current 
and  voltage  ratings  make  them  ex¬ 
tremely  well  suited  for  printed  cir¬ 
cuitry,  high-temperature  switching, 
military  airborne  systems,  and 
many  other  applications.  Functions 
performed  by  the  devices  such  as 
triggering  and  firing  enable  them  tc 
replace  thyratron  tubes,  relays,  and 
magnetic  amplifiers.  Units  are  also 
ideally  suited  for  use  in  servomotor 
control  circuits  and  other  low  power 
control  systems,  and  as  a  protective 
device  in  power  output  circuits. 
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you  save  50%  on  Top -Quality 

Test  Instruments 
Hi-Fi  •  Ham  Gear 


for  professional  and  home  use 

TEST  INSTRUMENTS  ;  HI-FI 
battery  eliminators  •  stereo  and  monaural 
battery  testers  •  tuners 
bridges  S  preamplifiers 

decade  boxes  {  power  amplifiers 
electronic  switch  •  integrated  amplifiers 
flyback  tester  S  speaker  systems 
oscilloscopes  ! 

probes  •  HAM  GEAR 

signal  and  i  cw  transmitter 

sweep  generators  S  modulator-driver 
tube  testers  {  grid  dip  meter 

transistor  tester  • 
vacuum  tube  !  OVER  >  MILLION 

voltmeters  {  EICO  instruments  in 
volt-ohm-  ;  use  throughout 

milliammeters  •  the  world. 

LIFETIME  service  and  calabration  guarantee. 
IN  STOCK  at  your  neighborhood  EICO  dealer. 
Send  now  for  FREE  catalog  E-4 


Time  Code  Generator 
two  models 

Electronic  Engineering  Co.  of 
Californi.\,  1601  E.  Chestnut  Ave., 
Santa  Ana,  Calif.  Two  all  solid- 
state  circuit  time  code  generators 
having  an  accuracy  and  stability 
equal  to  a  secondary  standard  are 
being  manufactured  for  field  in¬ 
strumentation  timing  system.s  or 
for  laboratory  use.  Outputs  are 
suitable  for  recording  on  oscillo¬ 
graphs,  strip  chart  recorders,  mag¬ 
netic  tape,  or  as  drivers  for  neon 
rtash  lamps.  Time-of-day  code 
(24-hr  recycling)  and  eight  pulse 
rates  are  produced.  A  serial  binary 
code  is  supplied  as  a  d-c  level  shift 
and  a-m  carrier.  The  ZA-801  is  a 
binary-coded-decimal  readout  unit 
and  the  ZA-802  is  a  straight  binary 
readout  unit.  Accuracy  is  three 
parts  in  10'  per  day  or  equivalent 
to  1  sec  per  month. 
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l-F  Preamplifier 
transistorized 

LEL,  Inc.,  380  Oak  St.,  Copiague, 
New  York.  Model  I.F.86  preampli¬ 
fier  for  missile,  space  and  telemetry 
applications,  has  a  bandwidth  of  20 
Me  centered  at  60  Me  and  designed 
to  be  used  with  microwave  receiver 
mixers  having  an  i-f  source  imped¬ 
ance  of  300  ohms  and  18  fi/j-f.  Noise 
figure  is  better  than  4.25  db.  Unit 
is  also  available  at  other  center  fre¬ 
quencies  and  for  other  source  im¬ 
pedances. 
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AVAILABLE 


Industrial  Sites 


Controlled  Rectifiers 
diffused  silicon 

Texas  Instruments  Inc.,  Box  312, 
Dallas,  Texas.  The  TI-110  series  of 
pnpn  diffused  silicon  controlled 
rectifiers  are  rated  at  1  ampere 
from  50  to  400  v,  and  packaged  in 


filled  with  photos  and  facts  about  latest  in¬ 
dustrial  data  on  123  Minnesota  cities,  their 
available  sites,  and  names  of  local  contact. 
A  gold-mine  of  site-finding  facts!  For  your 
copy  of  “Minnesota  Welcomes  New  In¬ 
dustry,”  write  on  your  firm’s  letterhead: 

Dept,  of  Business  Development,  State  Capitol, 
Dept.  422,  St.  Paul  I, 


Amplifiers 

operational  type 

Burr-Brown  Research  Corf.,  Box 
6444,  Tucson,  Ariz.,  announces  the 
1300  series  transistorized  ampli¬ 
fiers.  Basic  units  are  high  gain  dif- 
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ferential  d-c  amplifiers  designed  to 
be  used  with  external  feedback. 
Stable  with  any  resistive  feedback, 
the  user  may  select  the  “closed- 
loop”  performance  best  suited  to 
his  application.  Typical  units  fea¬ 
ture  gains  of  10,000  and  input  im¬ 
pedance  of  100  K.  Outputs  to  :tl0 
V  at  200  ma  are  available.  Both 
germanium  and  silicon  units  are 
packaged  in  a  case  measuring  1  in. 
by  2i  in.  by  3J  in.  Prices  range 
from  $65  to  $98  for  germanium  to 
$310  for  silicon. 
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One  piece  finned  aluminum  extrusion, 
achieving  high  heat  dissipation.  Most  units 
need  no  external  heat  sink  to  55’  C  ambient. 

All  units  have  adjustable  output. 
Platform  mounted  standardized  subassemblies 
and  components  enable  quick  delivery  of 
a  wide  range  of  voltages  and  currents. 


Temperature  Probe 
fast-reacting 

Fenwal  Electronics,  Inc.,  51  Mel- 
len  St.,  Framingham,  Mas.s.  The 
G312  surface  temperature  probe 
consists  of  a  thermistor  bead 
mounted  on  an  aluminum  disk  0.25 
in.  diameter  by  0.005  in.  thick.  All 
G312’s  have  identical  RT  curves 
from  0  F  to  350  F,  and  all  meet  the 
Fenwal  EMD-31  curve  (4,000  ohms 
at  25  C).  They  are  supplied  with  a 
48-in.  Teflon  insulated  ribbon  wire, 
and  can  be  cemented,  taped,  potted 
or  held  on  to  any  surface. 
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Specificatitns: 

Input;  105  to  125V  AC,  45  to  420  cps,  single  phase 
Regulation:  0.1%  (line  or  toad) 

Stability:  Better  than  055%  for  8  hours 

Ripple:  0.02%  rms  -  M 

Response  time:  less  than  100  microseconds  |S| 
Low  dynamic  impedance 


Designed  primarily  as  a  com¬ 
ponent  power  supply,  units 
are  widely  used  in  computors, 
electronic  instrumentation, 
production  test  equipment, 
and  quality  control  check  out 
systems.  Best  of  alt,  the 
unique  design  makes  these 
units  available  at  the  lowest 
possible  cost  to  you. 


Ail  solid  state  —  zener  diode  reference; 

transistor  amplifiers  and  regulator 
Output  Voltages:  from  2.0  to  300V  DC 
Output  Power  to  30  Watts 
Reliable  short  circuit  protection 
All  components  readily  accessible 


(Unit  pictured  above:  Model 
SIR  90-.1;  8S-9S  V;  0-100  ma; 
Price  $145.00)  Prices  on  other 
units  range  from  $100  to  $200. 


Electronic  Counters 
versatile 

Hewlett-Packard  Co.,  275  Page 
Mill  Rd.,  Palo  Alto,  Calif.  Model.s 
521D  and  521E  counters  quickly 


A  SUeStOIARY  OF  CONSOLIDATeO  DIESEl  ElEORIC  CO«PORATION 

BOO  Bhamas  Ortva  •  Waatbury,  L,.  I.  •  ■Dgawood  B-8a00 
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SERIES 


±.0033°C  per  degree  centigrade  ambient  temperature  change. 
Frequency  stability  with  a  IMC  Monitor  crystal  ±3  parts  10*. 
Dimensions;  17/16x17/8x4"  seated  height.  Optional  features 
available  upon  request. 

Pioneers  in  crystal  ovens  designed 

and  built  to  customer  specifications  I  Send  tor  NEW,  dctailad  Brochuf*! 

MONITOR  PRODUCTS  COMPANY 

815  Fremont  Ave.  •  South  Pasadena,  Calif. 

)  MUrroy  2-1174  e  TWX  PASA  CAl  7616  _ 


Ambient  temperature  range  —  20  C  to  within  10  C  of  operating 
temperature.  Standard  cavity  temperatures  65”C,  75*0,  or  SS^C 

father  temneratiiret  on  vnerial  reniie«H  Temnaratiira  ctahilitu 
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^  S^i^^There’s 

^ - -Agoing  to  be 

a  meeting 

1 

Wl^’s  groing  to  get  together  and  what  are  they  going 
to  talk  about? 

Electronics  men  are  meeting  all  over  the  country  to 
talk  about  everything  from  ultrasonics  to  quantatum 
electronics. 

electronics  tells  you  where  and  when  “Meetings 
Ahead”  . . .  gives  you  the  highlights  later  on. 

Another  reason  why  it  will  pay  you  to  subscribe  to 
electronics  (or  renew  your  subscription)  right  now.  Fill, 
in  the  box  on  Reader  &rvice  Card.  Easy  to  use.  Postage 
free. 

FIND  WHAT  YOU  NEED  IN... 

electronics 


Pulse  Sampling  System 
bright  display 

Tektronix,  Inc.,  P.  O.  Box  831, 
Portland  7,  Ore.  Recurrent  signal.>J 
faster  than  the  normal  capabilities 
of  Tektronix  tjTie  530,  540  and  550 
series  oscilloscopes  can  be  observed 
with  this  pulse  sampling  system. 
Risetimes  to  approximately  0.6  nsec 
(bandwidth  to  600  Me)  can  be  in¬ 
vestigated.  Di.splays  with  apparent 
sweep  times  of  as  little  as  1  nsec 
can  be  provided  (with  magnifier, 
100  psec/cm).  System  also  provides 
general  purpose  medium  and  low 
speed  service,  convenient  trigger 
takeoff,  precise  pulse  generator  with 
repetition  rate  of  720  pps  nominally 
and  risetime  less  than  0.25  nsec, 
ample  signal  delay,  superior  .syn¬ 
chronizing,  and  high  basic  repeti¬ 
tion  rate  to  100  Kc. 
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Magnetic  Amplifier 
second  harmonic 

Coldstream  Engineering  Co.,  Box 
1893,  Tulsa,  Okla.  Model  300  Mag- 
nettor  provides  temperature  com¬ 
pensation  to  operate  over  the  range 
of  0  to  100  C.  Maximum  sensitivity 


and  directly  measure  frequency 
and  random  events  per  unit  of  time. 
With  transducers  converting  me¬ 
chanical  into  electrical  phenomena, 
they  measure  speed,  rpm.  rps, 
weight,  pressure,  temperature  and 
acceleration.  The  521E  has  5-place 
readout  (99,999  count),  the  521D, 
4-place  readout.  The  counters  have 
range  of  1  cps  to  120  Kc.  A  front- 
panel  switch  selects  automatic  gate 
time.  Both  counters  also  have  a 
manual  gate  position  to  allow  counts 
over  long  time  intervals.  The  52 ID 
is  priced  at  $675.00,  the  52 IE  at 
$875.00. 
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ULTRA  HIGH  ^iS 
PRECISION  OVENS 
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ELECTRONICS 

MAN 


of  0  to  1  mv  input.  Conversion  gain 
of  70.  Long  term  zero  stability 
drift  is  the  equivalent  of  1  /xv  input. 
Units  are  internally  shielded  and 
shock  mounted.  Drawn  metal  case, 
11  by  li  by  21  in. 
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Miniature  Chopper 
for  airborne  use 

The  Bristol  Co.,  Waterbury  20, 
Conn.,  announces  the  C1425  series 
Syncroverter  chopper  for  use  in  air¬ 
borne  servo  systems.  It  features  an 
83  deg  nominal  phase-lag  (at  400 
cps)  which  eliminates  space-con¬ 
suming  phasing  networks.  Chopper 
is  of  Bristol’s  basic  nonresonant 
design,  and  it  exhibits  the  high  re¬ 
liability  and  shock  and  vibration 
resistance  of  previous  models.  It 
measures  13  by  i  in.  and  is  avail¬ 
able  with  a  variety  of  mountings. 
CIRCLE  347  ON  READER  SERVICE  CARD 
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STRAIN  o 

The  insulating  bushing 
that  anchors  a  cord  set 
to  an  electrically  oper¬ 
ated  machine  or  appli- 


The  electronics  man  may  l>e  found  in 
any  or  all  of  the  areas  of  research,  de¬ 
sign,  production,  management. 

Your  problem:  sell  him  (wherever  he 
is)  and  keep  him  sold  all  year  long. 
Here’s  the  simplified  key  to  this  job! 

Use  rlrrlronicH  to  arouse  his  interest 
and  create  acceptance  for  your  products 
in  the  magazine’s  weekly  issues. 

U.se  the  electronics  BUYERS’  GUIDE 
and  Reference  Issue  to  be  there  all  year 
long  whenever  he  is 
ready  to  buy. 

This  is  the  best 
selling  combination 
in  the  electronics 
industry  . . .  and  the 
one  that  carries  the 
inont  weight! 


Digital  Modules 
transistorized 

Control  Equipment  Corp.,  19 
Kearney  Road,  Needham  Heights 
94,  Mass.  Features  of  this  new  line 
include  neon  indicators  on  flip  flops 
and  shift  registers  and  allowance 
for  use  of  a  remote  indicator.  They 
are  economically  priced  and  com¬ 
pletely  compatible.  The  modules  are 
designed  for  operation  within  a 
temperature  range  of  —45  C  to  -|-65 
C.  They  have  an  overall  size  of  3iV 
in.  by  33  in.,  with  an  approximate 
weight  of  1.5  oz.  Among  the  types 
available  are  flip  flops,  shift  regis¬ 
ters,  multivibrators,  one-shots,  d-c 
logic  and  many  others.  Among  ap¬ 
plications  are  digital  systems,  auto¬ 
mation,  timing  and  control,  data 
processing,  test  equipment,  instru¬ 
mentation  and  digital  servos. 
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JUNCTION-TERMINAL 

BUSHINGS 

Eliminate  "pig-tails"  -  Miniature 
size.  Snap-in  assembly,  color  or 
number  coded.  Can  be  used  as 
plug-in  receptacle.  Simple  quick 
disconnect.  #  a  * 
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MOW-48-S6  Gauge  Wire  Coils 

built  to  YOUR  specifications 


Whatever  your  application — from  hearing  aids  to  missile  sys¬ 
tems — Deluxe  Coils'  new  fine  wire  plant  can  supply  the  miniature 
coils  you  need  .  .  .  built  to  your  specifications  for  precision  and 
accuracy. 

Deluxe  Coils'  newest  facility  spans  15,000  sq.  ft.  It  is  air  and 
sound  conditioned  and  completely  equipped  to  produce  all  types  of 
miniature  fine  wire  coih,  40-47  gauge,  ultra  fine  wire  coils,  48-56 
gauge,  and  components. 

Write  for  information  on  Deluxe  Coils’  fine  wire  production 
capabilities — and  how  they  can  be  put  to  work  for  you,  right  away. 


DELUXE  COILS,  INC. 

POST  OFFICE  BOX  318  •  WABASH,  INDIANA 
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. . .  Accurate 
CcHtralled  firea  ffeatf 


with  Sherman  HF  Induction  Heaters . . 


New  Sherman  Induction  Heaters  provide  an  ex¬ 
tremely  versatile  tool  for  all  manufacturing  op¬ 
erations  requiring  controlled  area  heating.  Mod¬ 
ern  3  megacycle  units  supply  instantaneous 
pin-point  heat  with  no  contamination  and  no  pre¬ 
heating,  permitting  a  safer,  more  accurate  and 
reliable  method  of  sealing  semiconductors,  diodes 
and  transistors,  as  well  as  soldering,  brazing 
and  heat  treating.  All  Sherman  Induction  Heat¬ 
ers  are  designed  for  use  on  regular  factory 
voltages  and  completely  automatic  units  can  be 
built  to  satisfy  individual  requirements. 


Sihwi  SaMirin, 


FraUwliM  Ituin, 


AntoiiutU  Unit 


SHERMAN  INDUSTRIAL  ELECTRONICS 

_  Division  of  ^  ^  Induction  and  Dielectric  Heaters 

BI-KCTRONICS  DKVKLOPMENT,  INC./STATE  COLLEOE.  PENN8YL.VANIA 
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PRESSURE  INSTRUMENTA¬ 
TION.  Ultradyne,  Inc.,  2630  San 
Mateo,  N.  E.,  Albuquerque,  N.  M. 
Pres.sure  instrumentation  of  the 
variable  reluctance  and  d-c/d-c 
types  is  shown  and  described  in  a 
4-page  brochure. 

CIRCLE  380  ON  READER  SERVICE  CARO 

P-C  GRID  BOARDS.  Corning  Elec¬ 
tronic  Components,  Corning  Glass 
Works,  Bradford,  Pa.  Fotoceram 
printed  circuit  grid  boards  are  de¬ 
scribed  in  new  data  sheets — CE- 
3.01 — now  available. 

CIRCLE  381  ON  READER  SERVICE  CARD 

FILM-TYPE  RESISTOR.  Kidco 
Inc.,  P.  O.  Box  178,  Medford,  N.  J. 
Bulletin  104  describes  the  SM4,  Mi 
and  EM 4  Metal-istors  (precision 
metal-film  resistors). 

CIRAE  382  ON  READER  SERVICE  CARD 

D-C  MOTORS.  General  Electric 
Co.,  Schenectady  5,  N.  Y.  GEC- 
1539  is  a  two-page  illustrated  bul¬ 
letin  listing  ratings  and  frame 
sizes  of  a  line  of  open  and  totally 
enclosed  fractional  h-p  d-c  motors. 
CIRCLE  383  ON  READER  SERVICE  CARD 

PRINTED  CIRCUITS.  Whitney 
Blake  Co.,  New  Haven  14,  Conn. 
A  two-color  bulletin  discusses  the 
benefits  accruing  from  the  use  of 
printed  circuits  and  provides  a  list 
of  information  needed  by  the  man¬ 
ufacturer  when  quotations  are  to 
be  made. 

CIRCLE  384  ON  READER  SERVICE  CARD 

PRECISION  METERS.  Greibach 
Instruments  Corp.,  319  North  Ave., 
New  Rochelle,  N.  Y,  An  all-inclu¬ 
sive  Meter  Master  Chart,  for 
quickly  determining  the  one  meter 
that  combines  up  to  23  ranges  to 
meet  individual  measuring  needs, 
is  among  the  many  highlights  of  a 
recently  released  20-page  catalog. 
CIRCLE  385  ON  READER  SERVICE  CARD 

THERMOSTAT  METAL.  Texas 
Instruments  Inc.,  Metals  &  Con¬ 
trols  Division,  34  Forest  St.,  Attle¬ 
boro,  Mass.  How  thermostat  metal 
elements  can  be  stacked  to  sat¬ 
isfy  performance  specifications  in 
space  that  prohibits  the  use  of  a 
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ELECTRONICS 
MAN . . . 

A  SPECIAL 
BREED 


In  most  industries  the  manage¬ 
ment  man  went  to  business  school 
and  doesn’t  concern  himself  with 
design  problems. 

In  most  industries  the  design  en¬ 
gineer  doesn’t  concern  himself  with 
management  problems. 

The  electronics  man  is  different. 

He  is  many  things.  He  is  in  Re¬ 
search-  Design  -  Production-  Manage¬ 
ment.  His  interests  are  in  any  or  all 
of  the  four  areas. 

No  matter  where  you  find  the  elec¬ 
tronics  man  his  engineering  back- 
grotmd  enables  him  to  influence  the 
purchase  of  electronic  components 
and  equipment.  Your  advertising 
must  reach  him  if  you  are  to  sell 
electronic  goods. 

This  is  the  strength  of  electronics, 
the  one  magazine  published  weekly 
and  edited  to  reach  this  engineering 
oriented  electronics  man,  wherever 
he  is. 
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single  element  with  sufficient  ma¬ 
terial  volume  is  the  subject  of  a 
new  2-page  data  bulletin,  TRU-11. 
CIRCLE  386  ON  READER  SERVICE  CARD 


AIRCRAFT  TEST  SET.  Airpax 
Electronics  Inc.,  Seminole  Divi¬ 
sion,  Fort  Lauderdale,  Fla.  Bul¬ 
letin  F-71  describes  the  model  4B 
aircraft  test  set  which  incorpo¬ 
rates  in  one  instrument  a  highly 
accurate  means  of  measuring  fre¬ 
quency  as  well  as  a-c  and  d-c 
voltage. 
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METAL  NAMEPLATES.  Hall¬ 
mark  Nameplate,  Inc.,  19  Gazza 
Blvd.,  Farmingdale,  N,  Y.,  has 
available  a  mailing  piece  describ¬ 
ing  Perf-i-Kal  nameplates  which 
range  in  thickness  from  0.003  to 
0.125  aluminum. 
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ENCODER  TRANSLATOR  Datex 
Corp.,  1307  S.  Myrtle  Ave.,  Mon¬ 
rovia,  Calif.  Bulletin  No.  122  cov¬ 
ers  a  compact,  solid  state  trans¬ 
lator  that  will  translate  up  to  14 
bits  of  Gray  code  to  binary  code, 
producing  at  the  same  time  not 
only  the  binary  signal  but  its  com¬ 
plement  as  well. 
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If  you  feel  you  must  make  your  own  ix)ts  to  gel  exactly  what  you  need, 
don’t  overlook  quality  control  along  the  way!  And  this  can  be  a  messy 
business,  what  with  special,  elaborate  techniques  to  quality-check 
every  production  stage!  Oh,  you’ll  get  involved  in  maddening  bouts 
with  visual  comparilors,  ratiometers,  environmental  testing  labs  —  and 
when  you’ve  finished  —  and  made  a  few  hundred  revisions  —  you 
might  have  the  quality  you  want! 


ROUND  DRAWN  CASES.  Olym¬ 
pic  Products  Co.,  Inc.,  Alpha,  N.  J. 
A  4-page  data  sheet  features  more 
than  200  new  standard  sizes  of 
round  drawn  cases  made  from  alu¬ 
minum,  copper,  steel,  brass,  and 
mu  metal. 
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So,  before  you  go  fly  a  kite  —  consider  Ace.  We’ve  been  all  through 
this  before,  and  have  what  is  regarded  to  be  the  finest  1^ 

quality  control  system  in  the  industry.  It  enables  us  to  SB 

keep  our  final  costs  down,  by  rejecting  sub-standards  at 
each  stage,  without  waiting  for  the  final  inspection.  Al- 
though  it’s  more  work  this  way,  we  can  offer  a  higher  ^B^  1 
degree  of  resolution  and  linearity  at  a  lower  price.  So,  B 

for  precision-at-price,  see  your  ACErep!  ^JIll 

Here’s  0.3%  linearity  in  a  V2"  pot:  the  Series  500  ACEPOT^.  Single- 
turn,  —55°  to  /25*C  range.  As  with  all  Ace  components,  tested  in 
every  stage  of  its  manufacture! 


DIRECTIONAL  COUPLERS. 
Waveline  Inc.,  Caldwell,  N.  J.  A 
6-page  folder  illustrates  and  de¬ 
scribes  cross  guide,  narrow  wall 
general  purpose,  and  broad  wall 
precision  directional  couplers. 
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SERVO  MOTOR.  Helipot  Division 
of  Beckman  Instruments,  Inc.,  2500 
Fullerton  Road,  Fullerton,  Calif., 
has  available  a  new  data  sheet 
describing  the  Size  18  velocity- 
damp  servo  motor.  It  shows  photos 
of  the  model  18  VM  460,  as  well 
as  dimensional  drawings,  torque- 
speed  curves,  electrical  and  me¬ 
chanical  characteristics. 
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PLANTS  AND  PEOPLE 


ing  the  firm  in  1953,  he  assisted 
in  setting  up  the  midwest  plant  he 
now  heads. 

Fredrick  C.  Disque,  Jr.,  was 
named  director  of  research.  He 
was  formerly  chairman  of  the  de¬ 
partment  of  chemistry,  Pratt  Insti¬ 
tute.  Before  joining  Alpha  Metals 
in  1953,  he  acted  as  one  of  their 
technical  consultaats,  specializing 
in  research  and  development  of 
solders,  fluxes  and  high-purity 
metals  for  the  semiconductor  in- 


PI  Remodels,  Expands  Plant 


ervisor  by  Sperry  Semiconductor, 
South  Norwalk,  Conn.  This  divi¬ 
sion  of  Sperry  Rand  Corp.  manu¬ 
factures  silicon  diodes  and  transis¬ 
tors. 

"  Before  joining  Sperry,  Boellhoff 
served  as  industrial  engineering 
supervisor  at  Clevite  Transistor,  as 
plant  manager  at  Marine  Optical 
Co.,  and  as  industrial  engineering 
superior  at  Wheeler  Electronics. 


Sperry  Appoints 
Department  Head 

Herbert  0.  Boellhoff  has  been 
named  methods  and  procedure  sup¬ 


Name  Fishman 
Consultant 

Herbert  Fishman  was  recently  ap¬ 
pointed  consulting  engineer  to  the 
transistor  advance  and  design  en¬ 
gineering  subsection  in  General 
Electric’s  Semiconductor  Products 
Department,  Syracuse,  N.  Y. 

Immediately  prior  to  his  promo- 


Alpha  Metals 
Promotes  Two 

The  directors  of  Alpha  Metals, 
Inc.,  Jersey  City,  N.  J.,  announce 
the  election  of  Harold  A.  Cohn  as 
vice  president  in  charge  of  the 
Alpha-Loy  Division,  Chicago.  Join- 
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etoctronioo 
BUYERS'  GUIDE 


Advertisers,  being  practical, 
like  things  that  work !  That’s 
why  the  electronics  BUYERS’  GUIDE 
and  Reference  Issue  has  42% 
more  advertisers  the 
nearest  competition.  With  the 
,  *•'  “GUIDE”  advertisers  reach  more 

of  the  right  people  . . .  readers 

get  a  correspondingly  bigger  choice  of  products  and  services 
to  select  from.  Clear  evidence  that  the  "GUIDE”  carries 
the  most  weight  in  advertiser  confidence  and  acceptance. 
Exclusive!  64-page  Reference  Section  that  gives 
buyers  basic  market,  materials,  and  design  data  that 
buyers  refer  to  again  and  again.  The  only  directory  in 
the  field  that  contains  this  valuable  reference  data. 

Accurate,  authoritative,  ea.sy  to  read.  ^  o  ez 


electronics  Buyers’  Guide  and  Raferanca  ii 

THE  ELECTRONICS  MAN’S  BASIC  BUYING  BOOK 

A  McGRAW-HILL  PUBLICATION 

330  West  42nd  St.,  New  York  36,  N.  Y.  (D 
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New  Series  ST  Power  Relay  ideally  suited  for  starting  motors  up  to  1  horse¬ 
power,  elevator  controls,  and  many  other  applications  requiring  high  current 
or  high  voltage  switching  with  maximum  dependability. 

.The  Series  ST  is  presently  available  in  DPDT  models  only,  and  features: 

•  One  piece  molded  Bakelite  base  which  provides  high  barriers  between' 
electrical  connections. 

•  Gold  flashed  Fine  Silver  contacts  5/16”  in  diameter.  Rated  15  amps 
/115/50. 

•  Screw  type  electrical  connections  mounted  conveniently  on  base. 

•  Available  voltage  ranges  6-110  VDC  and  all  standard''A.C.  voltage  to 
440  VAC. 

EngineeriM  specifications  and  other  electrical  characteristics  are  found  in 
Bulletin  #80,  available  from  Line  Electric  on  request. 


Huyck  Systems 
Names  Stuart 

Austin  F.  Stuart  has  been  ap¬ 
pointed  chief  engineer  of  the  Air¬ 
borne  Equipment  department  of 
Huyck  Systems  Ck).  (formerly 
Waldorf  Electronics),  Huntington 
Station,  N.  Y.  He  will  be  in  charge 
of  all  engineering  programs  in  air¬ 
borne  computers,  navigation  sys¬ 
tems,  instrumentation  and  displays. 

Stuart  had  previously  held  staff 
positions  with  Servomechanisms 
Inc.  and  the  Norden  Laboratories 
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NEW  Beattie 
Oscillotron* 


Polaroid*  Slides  or  Prints  in  Minutes! 


This  ONE  new  Beattie  Oscillotron  answers 
your  every  need  in  oscilloscope  photog¬ 
raphy.  Project  new  Polaroid*  transparent 
slides  minutes  after  recording  or  have  prints 
in  60  secs,  with  new  3000  Speed  Film. 

Object  to  image  ratio  -  1  to  0.9.  Record  up 
to  9  traces  on  a  single  frame. 75mm  f/2.8 
Wollensak  lens.  Instantly  converted  for  a 
wide  range  of  instrumentatioa  photography. 

“Polaroid”  gi  by  Polaroid  Corp.  ‘Trade  Mark 

1000  NORTH  OLiVE  STREET,  ANAHEIM,  CALIFORNIA  •  BRANCH:  437  FIFTH  AVENUE,  NEW  YORK,  H.  V. 


Basic  Camera 
ACCESSORIES:  Binocular  view¬ 
ing  hood;  Data  card  to  record  in 
frame;  Data  chamber;  f/1.9  lens; 
Electric  remote  shutter  control. 


S.  T.  Coffin  Joins 
Dynamic  Controls 

Stewart  T.  Coffin  has  joined  the 
staff  of  Dynamic  Controls  Co.  of 
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Cambridge,  Mass.,  as  chief  engi¬ 
neer.  During  the  past  seven  years 
he  has  been  associated  with  MIT 
Lincoln  Laboratory  and  its  offshoot. 
Mitre  Corp.,  as  designer  of  digital 
circuits  and  power  supplies. 

In  his  move.  Coffin  again  joins 
J.  J.  Gano,  with  whom  he  developed 
the  power  systems  for  a  series  of 
large  scale  digital  computers  at 
Lincoln  Laboratory. 


Gl  Expands 
Department 

A  MAJOR  expansion  of  the  Research 
and  Development  department  of 
General  Instrument  Corporation’s 
Semiconductor  Division,  involving 
addition  of  key  scientific  and  engi¬ 
neering  personnel  and  tripling  of 
laboratory  space  at  the  division’s 
Newark,  N.  J.,  facility  is  announced 
by  Maurice  Friedman,  vice  presi¬ 
dent  and  general  manager  of  the 
division. 

Frank  S.  Stein,  formerly  man¬ 
ager  of  device  development  at  Wes- 
tinghouse  Electric  Corporation’s 
Semiconductor  Department,  has 
joined  GI  as  manager  of  the  Semi¬ 
conductor  R&D  Department,  under 
over-all  direction  of  Friedman. 
Active  in  semiconductor  work  for 
approximately  10  years,  Stein  pre¬ 
viously  had  taught  physics  at  the 
University  of  Buffalo. 

Functioning  under  Stein  will  be 
R.  W.  Hull,  as  director  of  semi¬ 
conductor  research,  and  Stanley 
Pessok,  as  chief  of  development,  a 
new  post. 


Bendix  Red  Bank 
Appoints  Two 

Red  Bank  Division  of  the  Bendix 
Aviation  Corp.,  Eatontown,  N.  J., 
recently  appointed  two  sales  engi¬ 
neers  for  the  Electron  Tube  Prod¬ 
ucts  department. 

Dwight  L.  Umstead,  Jr.  will  be 
working  out  of  the  West  Coast  office 
in  Burbank,  Calif. 

William  Connaughton,  Jr.  will 
work  out  of  the  New  England  office, 
temporarily  situated  in  Mattapan, 
Mass. 


WHAT’S 
UP  IN 

WASHINGTON? 


Powerful  individuals  in  Congress,  The  Pentagon, 
the  State  Department  and  elsewhere  can  influence 
the  business  plans  of  scores  of  electronics  manufac¬ 
turers. 

electronics  reports  on  policy  makers  who  influ¬ 
ence  decisions  on  guided  missiles,  basic  scientific 
research,  government  communications  policy  and 
many  other  sensitive  subjects. 

The  highlights  are  summed  up  in  3  minutes 
reading  time.  More  detailed  reports  on  particularly 
Important  subjects  are  specially  edited  for  quick 
and  easy  reading. 

electronics  names  names ...  tells  the  implications 
of  new  developments  . . .  keeps  you  informed.  See 
“Washington  Outlook”  —  a  regular,  weekly  report. 
Act  now !  For  a  new  subscription  or  a  renewal,  fill 
in  box  on  Reader  Service  Card.  Easy  to  use.  Post¬ 
age  free. 

FIND  WHAT 
YOU  NEED  IN... 

electronics 
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THE  BINOCULARS? 

With  everybody  watching  each  other 
along  the  DEW  line  and  the  Iron  Curtain 
these  days,  electronics  has  replaced  bin¬ 
oculars. 

What’s  happening  in  the  giant  markets 
for  missile  controls,  radar  and  communi¬ 
cations  equipment? 

electronics  tells  how  things  are  going, 
keeps  you  informed  of  developments  as 
they  occur.  This  is  a  good  time  to  sub¬ 
scribe  or  renew  your  subscription.  Just 
fill  in  l)ox  on  Reader  Service  Card.  Easy 
to  use.  Postage  free. 

FIND  WHAT 
YOU  NEED  IN... 

electronics 


BACKTALK 

Orders  of  Magnitude 

Thanks  for  your  sanction  and 
support  of  the  new  prefixes  for  or¬ 
ders  of  magnitude,  as  discussed  in 
Crosstalk  on  page  4  of  your  March 
4  issue.  Editorial  support  such  as 
yours  should  hasten  the  day  when 
tera,  giga,  nano,  and  pieo  become 
commonplace  and  can  be  used  with¬ 
out  frequent  explanation  or  amuse¬ 
ment. 

Your  help  is  still  needed  in 
linguistic  circles.  How  are  the  new 
prefixes  pronounced  ?  Tera  is  fairly 
obvious.  Pico  has  been  uttered  with 
long  e,  as  in  “picot”,  or  long  t,  as 
in  “pike”,  or  short  t,  as  in  “pick”. 
Nano  usually  has  a  long  a,  as  in 
“name”,  although  the  shorter  a  of 
“nap”  also  sounds  forth.  Giga  seems 
to  have  the  widest  possibilities;  it 
can  have  a  soft  g  and  long  i,  as  in 
“gigantic”  (Did  it  come  from  this 
word?),  or  a  soft  g  and  short  t, 
a  la  “gigolo”,  or  a  hard  g  and  short 
t,  as  in  “giggle”. 

Any  authoritative  guidance  you 
can  render  would  be  most  welcome 
by  those  of  us  who  must  occasion¬ 
ally  resort  to  vocal  justification  of 
our  technology. 

James  B.  Angell 
Huntingdon  Valley,  Pa. 

We’ll  go  along  with  you  that 
there’s  not  much  you  can  do  with 
tera  besides  a  treatment  similar 
to  that  we  give  terror.  The  other 
three,  however,  are  tricky.  Trying 
to  render  them  vocally  in  a  lan¬ 
guage  as  unphonetic  as  English 
can  produce  a  variety  of  sounds. 
We  are  willing  to  settle  for  the 
following:  Giga — the  “gig”  stem 
here  should  be  pronounced  to 
rhyme  with  “gig”  rather  than 
“jig.”  This  prefix  derives  from 
mathematical  parlance  rather  than 
any  foreign  language  origin. 
Pico — the  “i”  here  should  be  pro¬ 
nounced  as  “ee”  making  the  word 
“peeko.”  The  origin  of  this  prefix 
is  most  probably  Latin,  meaning 
dimunition.  A  ready  example  is 
“piccolo,”  Italian  sired  out  of 
Latin,  meaning  small.  There  is  a 
Javanese  word  “pikul”  meaning 
a  small  weight,  but  we’ve  no  proof 
there  is  a  connection  here,  nor  can 
anyone  on  the  staff  claim  to  know 
how  to  pronounce  Javanese.  Nano 
— this  prefix  derives  from  the 


Greek  word  for  “dwarP’  then  on 
to  Spanish  “enano”.  It  is  pro¬ 
nounced  like  “piano.” 


Foreign  Authors 

I’ve  been  pleased  to  notice  an  in¬ 
creasing  number  of  bylined  articles 
by  foreign  authors  in  Electronics 
over  the  past  few  months.  Is  this 
by  accident  or  plan? 

Frank  Jennings 

Bolton,  Miss. 

By  plan.  We  feel  that  special 
developments  in  electronics  are 
important  no  matter  where  they 
originate.  Reader  K.  Perry  from 
Australia  agrees  with  us  (see  be¬ 
low).  Our  far-flung  foreign  news 
bureaus  are  constantly  on  the  look¬ 
out  for  new  ideas  that  will  be  of 
help  to  our  readers — domestic  and 
foreign.  The  growing  importance 
of  the  electronics  industry  in  Ja¬ 
pan  has  taken  Associate  Editor 
Frank  Leary  to  the  Far  East  for  a 
thorough  look  at  the  industry 
there.  We  can  expect  a  number  of 
technical  articles  carrying  Jap¬ 
anese  by-lines,  as  well  as  reports 
written  by  Leary  himself,  to  come 
out  of  his  trip. 


Foreign  Comment 

A  word  of  praise  for  your  excel¬ 
lent  magazine.  I  could  not  estimate 
the  amount  of  time  saved  when  de¬ 
signing  equipment,  by  looking 
through  my  back  issues.  I  can  on 
almost  every  occasion  find  an  arti¬ 
cle  relating  to  the  problem  on  hand. 

K.  Perry 

Dept,  of  Physics 
University  of  Queensland 
Brisbane,  Australia 


Sonar  Systems 

The  article,  “Determining  Sonar 
System  Capability,”  by  George 
Rand  on  p  41  of  the  Feb.  19  issue 
of  Electronics,  presents  many 
complex  analyses  of  the  problem  in 
a  direct  and  easily  understood 
manner. 

We  are  distributing  the  article 
to  all  our  corps  of  sonar  field  en¬ 
gineers. 

C.  W.  Wilkinson 
Raytheon  Company 
Burlington,  Mass. 


128 


APRIL  1,  1960  •  ELECTRONKS 


Opportunities  in  Systems  Development 


p 


HIGH 

INFORMATION 


LOW 

INFORMATION 


Placing  the  man  in  a  man-machine  system 


The  operator  shown  above  is  on  duty 
at  the  radar  display  console  of  an  air 
defense  system. 

How  effective  would  this  system  be  if 
the  operator  were  unable  to  detect  the 
direction  of  movement  of  a  target  be¬ 
cause  of  flickering  noise  pips? 

Interestingly  enough,  this  was  the  case. 
The  solution  to  the  problem  came  from 
fundamental  studies  by  IBM  systems  en¬ 
gineers  and  engineering  psychologists. 

Data  was  collected  on  the  performance 
of  individuals  at  the  display  in  relation 
to  the  rate  at  which  the  radar  trails 
were  presented.  The  display  was  rede¬ 
signed  by  systems  engineers  to  present 
radar  trails  at  a  much  higher  rate— mak¬ 
ing  the  radar  data  clearly  visible  at  all 
times  by  reducing  its  “on-ofiT  character. 

Engineering  and  human  factors 
At  IBM,  when  an  engineering  team  first 


meets  to  set  up  the  requirements  for  a 
system,  the  possible  extent  and  nature 
of  human  participation  are  carefully 
analyzed.  Before  a  prototype  is  built 
and  tested,  design  recommendations 
are  made  based  on  simulation  research. 
Task  and  system  function  analysis  are 
employed  to  develop  and  improve  total 
system  operability  and  reliability. 

New  theories  answer  future  questions 

The  IBM  systems  specialist  has  ample 
opportunity  to  investigate  general 
theories  which  might  answer  future 
questions  concerning  the  characteristics 
of  man  communicating  with  machines. 

Studies  are  being  conducted  on  deci¬ 
sion-making,  memory  and  learning 
processes,  and  constrained  handwriting 
as  a  data  processing  technique. 

Opportunities  for  achievement 
But  perhaps  human  fadtors  engineer¬ 


ing  is  not  your  primary  interest.  You 
might  be  more  interested  in  what  IBM 
people  are  doing  in  semiconductors,  in¬ 
ertial  guidance,  or  microwaves.  Or  the 
advances  they  are  making  in  cryogen¬ 
ics  and  optics.  In  all  these  fields,  you’ll 
find  IBM  offers  a  world  of  opportunity 
for  engineering  achievement. 

Right  now,  there  are  several  key  open¬ 
ings  in  IBM’s  expanding  research  and 
development  staff.  If  you  have  a  degree 
in  engineering,  mathematics,  or  one  of 
the  sciences— plus  experience  in  your 
field— please  write,  describing  your 
qualifications,  to: 

Manager  of  Technical  Employment 
IBM  Corporation,  Dept.  554P1 
590  Madison  Ave. 

New  York  22, 

New  York 


INTERNATIONAL  BUSINESS  MACHINES  CORPORATION 


EMPLOYMENT  OPPORTUNITIES 


ENGINEERS 


Join  Sanders  Associates 
and  combine 

PLEASANT  COUNTRY  LIVING 
with  a  TOP  FLIGHT 
ENGINEERING  CAREER 


, PROJECT  ENGINEERS 

America's  leading  manufacturer  of  sil¬ 
ver-zinc  batteries  has  openings  for  proj¬ 
ect  engineers  with  5-10  years'  experi¬ 
ence.  Must  know  "weopons  systems" 
concept,  be  able  to  assume  complete 
project  responsibility.  Bottery  experi¬ 
ence  helpful  but  not  required. 

Salary  commensurate  with  ability.  Lib¬ 
eral  employee  benefits. 

Send  resume,  salary  desired  to 
Director  of  Professional  Employment 

YARDNEY  ELECTRIC  CORP. 
40-50  Leonard  St.,  New  York  13,  N.  Y. 


At  Sanders  Associates — located  in  the  friendly  New  England  community 
of  Nashua,  N.  H. — you  will  find  a  variety  of  engineering  programs  that 
probe  deeply  into  advanced  areas  of  electronic  and  electromechanical 
systems  and  components  for  industry  and  defense. 

Here  in  the  fresh  clean  world  of  the  country,  away  from  the  soot  and 
strain  of  heavily  populated  areas,  you  will  discover  that  Sanders  can 
offer  you  a  wide  range  of  opportunities — at  fully  competitive  salaries. 

You  will  enjoy  diversified  assignments  on  technically  advanced  projects 
in  Radar,  ECM,  Navigation,  ASW  systems  &  devices.  Industrial  Auto¬ 
mation  techniques,  working  with  the  engineers  who  originated  such 
products  as  Panar®  radar.  Dare  target-seeker  system,  Flexprint®  flexible 
printed  circuits,  Tri-Plate®  microwave  products  and  other  Sanders 
“firsts.” 

The  cost  of  living  is  low  in  Nashua;  schools  are  excellent  and  attractive 
homes  are  available.  Downtown  Boston  is  less  than  an  hour  away,  as 
are  the  recreations  of  mountains,  oceans,  lakes. 


Openings  available  for: 


SYSTEMS  ENGINEERS 

Through  Project  Engineer  level.  Need  not  be 
specialists,  but  must  have  creative  abiUties  and 
backgrounds  of  VHF  transmitters  and  receivers, 
communications  systems  in  general,  data  process¬ 
ing  techniques,  propagation  and  must  be  capable 
of  translating  this  knowledge  into  complex  inte¬ 
grated  systems. 

RECEIVER  DESIGN  ENGINEERS 
VHF  electronically  scanned  airborne  receivers, 
filters,  problems  in  spurious  response  reduction 
and  multiplexing. 

CIRCUIT  DESIGN  ENGINEERS 

With  particular  emphasis  on  transistor  applica¬ 
tion  to  analog  and  digital  techniques;  data  han¬ 
dling  equipment;  audio,  video,  RF  circuitry  and 
switching. 

MANUFACTURING  ENGINEERS 

10  to  15  years  experience  in  the  successful  manu¬ 
facture  of  complex  military  electronic  systems 
and  instruments. 

TRANSMIHER  &  AAAGNETIC 
DESIGN  ENGINEERS 

GYRO  &  SERVO  DESIGN  ENGINEERS 

To  learn  more  about  opportunity  for  YOU  at  Sanders, 
send  a  resume  to  Lloyd  Ware,  Staff  Engineer,  Dept.  906 

SHNDERS  RBSaCIRTES,  INC. 


We  need  REPS. 

to  Mil  our  printod  circuit  Mrricos  to  indus¬ 
try.  Wo  oiior  o  comprohansiTo  oloctronic 
background  plus  on  oxporioncod  stoii  and 
adoquato  iacilitiM.  Wo  havo  a  lot  to  oiior. 
Ours  is  an  oloctronic  iinn  oi  long  standing. 
Wo  do  a  good  businoM  right  now.  Wo 
want  to  oxpand  this  sogmont  oi  our  work. 
Do  you  wont  to  work  with  ns?  Why  not 
writs  and  toll  us  about  youTMli. 

Chariot  AHogri,  Troat. 

ALLIED  ALLEGRI  CO.,  INC. 

141  Rivsr  Road  Notloy  10,  N.  J. 


ELECTRONIC  ENGINEER 

Opcntn*  in  irowinf  concern  locsted  in  university 
town  in  southwest.  2  to  8  years  easerienco  in 
circuit  desiin,  tslen<eterin|,  transistor  circuitry, 
or  data  handiint  required.  Ptaasant  warkini  and 
livinc  conditions. 

DORSEU  LARORATORIES,  INC. 

P.  O.  tox  M2  Norman,  Oklahoma 


SALES  ENGINEERS 

Weli  known  olaetronles  firm  In  procect  of  addins 
experienood  saloa  eniineors  to  their  arsanUatlen. 
This  Arm  Is  broadenint  their  territorlos  and 
stronsthenini  their  present  sales  installations.  Good 
salary  and  frinie  boneilts.  Interestins  and  promis. 
ini  future.  Please  reply  to 

P.39S6,  Electronics 

Claaa.  Adr.  Dlv.,  P.  O.  Box  18,  N.  Y.  38.  N.  Y. 


AODREB8  BOX  KO.  REPLIBS  TO;  Box  .Vo. 
Clastified  Adr.  Div.  oi  thU  publiration. 

SfHd  to  offiee  nrorrsi  you. 

SEW  YORK  a«:  P.  O.  Box  IS 

CHICAOO  II:  SiO  S.  Michigan  Arc. 
SAS  FRASCI8CO  4:  «8  Pott  8t. 


SiLLING  OPPORJUNtTY  WANTED 


Manufacturer's  roprosontative  orKauisation 

established  eleven  years  in  enKineerinp;  sales, 
desire  to  represent  electronic  component 
manufacturer  for  Military  and  Industrial 
application.  Northern  Illinois  and  Northern 
Indiana.  Twin  Cities,  Minneapolis  and  St. 
Paul,  Minn.  RA-3909,  Electronics. 


•rstUtorcd  trsdensrk 


NASHUA.  NEW  HAMPSHIRE 


Your  Inquiries  to  Advertisers 
Will  Have  Special  Value  .  .  . 

— for  you — the  odvortisor — and  the  pub¬ 
lisher,  if  you  mention  this  publication.  Ad¬ 
vertisers  value  highly  this  evidence  of  the 
publication  you  read.  Satisfied  advertisers 
enable  the  publishers  to  secure  more  adver¬ 
tisers  and — more  advertisers  mean  more  in¬ 
formation  on  more  products  or  better  service 
— more  value — to  YOU. 


r 
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who  refuse  to  get  lost  in  the  crowd.  Engi¬ 
neers  with  a  yen  for  challenge  . . .  who  tn- 
tend  to  see  their  ideas  put  into  motion, 
These  are  the  special  breed  of  determined, 
creative,  thinking  individuals  who  staff  the 
government  and  industrial  division  of  the 
Magnavox  Company.  And  Magnavox 
needs  more  people  like  them  . . . 


[Mb  rSn 


FORT  WAYNE.  INDIANA 


fill  present  openings  at  the  three  Magnavox 
military  and  industrial  plants.  In  Fort 
Wayne,  Indiana,  where  families  enjoy  the 
good  life  of  a  growing  Mid-Western  com¬ 
munity.  In  Urbana,  Illinois,  home  of  the 
University  of  Illinois  which  has  one  of  the 
largest  communications,  physics  and  radar 
research  centers.  Or  in  America’s  largest 
electronic  community,  Los  Angeles, 
California. 


URBANA,  ILLINOIS 


>48STnGELES,  CALIFORNIA 


engineering  to  develop  advanced  anti¬ 
submarine  warfare  systems  in  conjunction 
with  the  Navy  Department.  Projects  on 
tap  for  the  future  offer  experiences  just  as 
challenging  and  rewarding— not  only  in 
ASW,  but  in  Communications,  Missiles, 
Airborne  Radar  and  Data  Processing 
Equipment  as  well. 


Phone  Dick  Eary  {coUect,  of  course)  at  Eastbrook  97il  in  Fort  Wayne  or  write  him  for  complete  information. 


COMMUNICATIONS 


3 


I 


MISSILES 


RADAR  !  DATA  HANDLING  {  ASW 

THB  MAGNAVOX  CO.  •  OBI*T.  21S  •  Government  and  Industrial  Dieision  •  FONT  WAYNB,  I  NO. 
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ELECTRONICS  ENGINEERS 

for  Application  Engineering  at 

ELECTRIC  BOAT 

Pioneer  Designer  &  Builder 
of  Nuclear  Submarines 

The  Electrical  Design  Department  of  Electric  Boat 
Division  of  General  Dynamics  has  immediate  openings  for 
Electronics  Engineers  in  application  engineering  of  radio, 
radar,  sonar,  counter-measures,  computing  and  data  handling 
systems  and  components.  This  includes  re-design  of  existing 
systems  and  components  and  the  development  of  new  elec¬ 
tronics  systems  and  components  to  satisfy  the  latest  military 
and  commercial  needs. 

Positions  are  available  for  men  with  2  to  4  years 
experience  in  the  design  and/or  development  of  electronic 
systems  and  components — with  experience  in  solid  state 
desirable  but  not  essential. 

These  positions  provide  an  opportunity  to  live  and 
work  on  the  Connecticut  shore,  just  half  way  between  New 
York  and  Boston.  Convenient  interviews  will  be  arranged. 

Please  send  resumes  to  James  P.  O’Brien. 

ELECTRIC  BOAT 

A  DIVISION  OF  GENERAL  DYNAMICS 

Croton,  Connectieut 


ANALOG  COMPUTER 

ENGINEER 

The  Standard  Ohio  Company  (Ohio)  has 
an  immediate  opening  for  an  Analog 
Computer  Engineer.  A  minimum  of  a  B.S. 
in  Electrical  Engineering  or  Physics  and 
2-5  years  analog  experience  is  required. 
Applications  are  in  the  field  of  simula¬ 
tion  and  study  of  chemical  and  refining 
processes  and  process  control  systems. 
Salary  commensurate  with  experience. 

Apply  To:  Mr.  C.  A.  Bruggers 

THE  STANDARD  OIL  COMPANY  (ohio) 

1737  Midland  Building  •  Cleveland  16,  Ohio 


“Put  Yourself  in  the 
Other  Fellow's  Place" 

TOmMS 
TO  mvmm 

Letters  written  offering  Em¬ 
ployment  or  applying  for  some 
ore  written  with  the  hope  of 
satisfying  a  current  need.  An 
answer,  regardless  of  whether 
it  is  favorable  or  not,  is  us¬ 
ually  expected. 

MR.  EMPLOYER,  won't  you  re¬ 
move  the  mystery  about  the 
status  of  on  employee's  appli¬ 
cation  by  acknowledging  all 
applicants  and  not  just  the 
promising  candidates. 

MR.  EMPLOYEE  you,  too,  con 
help  by  acknowledging  appli¬ 
cations  and  job  offers.  This 
would  encourage  more  com¬ 
panies  to  answer  position 
wanted  ods  in  this  section. 

We  moke  this  suggestion  in  a 
spirit  of  helpful  cooperation 

[between  employers  and  em¬ 
ployees. 

This  section  will  be  the  more 
useful  to  oil  os  0  result  of  this 
consideration. 

Classified  Advertising  Division 

McGRAW-HILl 
PUBLISHING  CO..  INC. 

330  West  42nd  St., 

New  York  36,  N.  Y. 
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DISENCHANTED 

ENGINEERS 

If  Toor  pmiMit  rmployrr  has  falird  to 
atiUse  your  foil  patrntlal.  why  not  per¬ 
mit  os  to  rzplorr  the  paramrtrrs  for 
yoor  personal  qaallHratfons  with  ths 
many  dynamic  younK  companies  In 
aviation,  electronics,  missiles  and  rock¬ 
ets,  We  now  have  In  excess  of  4,M0 
openings  In  the  fS,000  to  dM,MO 
bracket,  all  of  which  are  fee  paid,  ll^y 
wait?  8cnd  resume  In  dopllcate  at  once 
Indicating  ccocraphical  preferences  and 
salary  requrrcmenis. 

FIDillTY  KtSONNEl 
ISM  Chestnut  Street,  Philadelphia  2,  Po. 

Established  IMS 


IpDESIGN  ENGINEERS 

America's  leading  manufacturer  af  sil¬ 
ver-zinc  batteries  has  openings  for  en¬ 
gineers  with  5-10  years'  experience  in 
mechanical  and/or  electrochemical  de¬ 
sign. 

Salary  open.  Liberal  company  benefits. 
Send  resume,  salary  requirements  to 
Director  of  Professional  Employment 

YARDNEY  ELECTRIC  CORP. 
40-50  Lcemird  St.,  New  York  13,  N.  Y. 

I  I . . 


J 


ERCO  RADIO 
LABORATORIES,  INC. 

Radio  Communications  Equipment 

Eacineering  *  Design  •  Development  •  Produetlon 
Our  3tth  Ye«r  In  Air  to  Qruuoil 
Communication  and  Radio  Beacons 
Garden  City  •  Lung  Island  •  New  York 


TELECHROME  MFG.  CORP.  | 

Electronic  Design  Specialists  | 

COLOR  TELEVISION  EXIUIFMKNT 
Flylm  Spot  Srsoorri,  Color  Syntbetliori.  Koyori. 
Monilurt,  OKlUoicipes  sod  Rcitted  Appsrstui  " 
Teirraetninc  lot  Guided  Missiles.  I 

1.  R.  Popklo-CIUTiDto.  Pres,  d  Dir.  »t  Bng.  I 

28  Rsnlck  Dr.  Amltyrllle.  L.  I..  N.  T.  I 


WHEN  TIME 


IS  SHORT  . . . . 

put  the  solution  of  your  problems 
up  to  a  specialized  Consultant. 
His  broad  experience  may  save 
you  months  of  costly  experimen¬ 
tation.  / 


Professional 

Services 


Motorola  engineers  are  the  most  stimulated  and  enthusiastic 
individuals  you’ll  find  anywhere.  And,  for  sound  reasons. 

First,  the  work.  Electronics — challenging  fields  that  plead  for 
vision,  creativeness  and  imagination. 

Secondly,  the  company.  An  “engineers’  company’’ — developed 
by  technical  minds  dedicated  to  engineering  excellence.  A  reward¬ 
ing  company — quick  to  recognize  and  advance  skill.  A  secure, 
diversified  company — not  wholly  dependent  on  one  single  market. 

Thirdly,  the  place,  Chicago — exciting  and  quiet.  Cosmopolitan 
and  suburban.  Mid-America’s  nucleus  of  culture,  education  and 
entertainment — where  everyone  can  find  the  perfect  environment. 


•  Radar  transmitters  and  receivers 

•  Radar  circiMt  design 

a  Electronic  countermeasure  systems 

•  Military  communications  equipment  design 

•  Pulse  circuit  design 

•  IF  strip  design 

•  Device  using  kylstrom,  traveling  wave  tutM 
and  bKkward  wave  oscillator 

u  Display  and  storage  devices 
Z-WAV  RADIO  COMMUNICATIONS 

•  VHF  A  UHF  receiver 

•  Transmitter  design  and  development 

•  Power  supply 

•  Systems  engineering 

•  Antenna  design 

•  Selective  signaling 


•  Transistor  applications 
e  Crystal  engineering 

•  Sales  engineering 

•  Design  of  VHF  A  UHF  FM  communications 
in  portable  or  subminiature  developmont 

•  Microwave  field  engineen 

•  Transistor  switching  circuit  design 

•  Logic  circuit  design 

o  T.V.  circuit  design  engineering 
e  Home  radio  design 
o  New  product  design 
o  Auto  radio  design 

•  Mechanical  engineering 

o  Semi-conductor  device  development 
e  Semi-conductor  application  work 


Also  Splendid  Opportunities  In: 

Phoenix,  Arizona  and  Riverside,  Caiifornia 


Send  Complete  Resume  to: 
MR.  L.  B.  WRENN 
Engineering  Personnel  Mgr. 
Dept.  D 

4501  Augusta  Blvd. 

Chicago  51,  Illinois 


ELECTRONKS  •  APRIL  1,  1960 


133 


EMPLOYMENT  OPPORTUNITIES 


ELECTRONIC 

ENGINEERS 

STAVID 

offers  all  3  moat  important 
positions  considerations 

CAREER  OPPORTUNITIES 

based  on  solid,  long-term  growth  ... 

TOP  EARNINGS 

fully  commensurate  with  experience  . .  . 

CHALLENGING  ASSIGNMENTS 

made  possible  by  project  diversification. 

STAVID  haa  immediate  open¬ 
ings  available  at  all  levels  in 
research,  design,  development 
and  field  service  engineering 
in  the  following  areas: 

■  Sonar 

■  High-Power  Modulation 

■  UHF  &  VHF  Development 

■  Antennas 

■  Receivers  &  Transmitters 

■  Transistor  Applications 

■  Microwave  Development 

■  Digital  Techniques 

■  Electro-Mechanical  Packaging 

■  Pulse  Circuit  Techniques 

■  Telemetry 

■  I.F.  &  Video  Circuitry 

■  Environmental  Testing 


STAVID’S  facilitiM  In  Plalnflrld,  »w 
Jcrwy,  at  the  foothillH  of  the  Wateh- 
una  MonntainH,  are  near  exeellent 
M’hoolfi,  modern  Hhopiiiiia  faeilitieH  oiid 
ample  houxina  aerommiMlationN.  With 
New  York  City  Juat  45  minutea  away, 
anil  the  New  .leraey  ahore  within  one 
hour’s  drive,  the  IMainSeld  area  pro¬ 
vides  an  Ideal  environment  for  work, 
recreation  and  comfortable  auburban 
livina- 


For  Complete  Information, 

Please  Send  Detailed  Resume  To: 

J.  R.  CLOVIS 
Personnel  Dept.  E~4 

LOCKHEED 

ELEGRONICS  COMPANY 

STAVID  DIVISION 
U.  S.  Highway  22,  Plainfield,  N.  J. 
PLAINFIELD  7-1600 


Electronic  Engineers  •  Physicists 


...  H  *  -  t  -f-; 


^COMMUNICATIONS  PHYSICIST 
Plan  applied  research  in  such  areas 
as  telemetry  and  radar  detection 
as  affected  by  plasma  sheaths.  In¬ 
terpret  space  communication  needs 
and  problems.  MS  or  PhD  in  EE  or 
applied  physics. 

SYSTEMS  ENGINEER 
COMMUNICATONS 
EE  or  Physicist  with  10  years’  expe¬ 
rience  in  systems  design  of  airborne 
communications;  to  work  on  design 
of  communication  systems  to  meet  re¬ 
quirements  for  future  space  vehicles. 

ENGINEER-NAVIGATION 
AND  GUIDANCE 
To  conduct  analytical  studies  on  in¬ 
ertial  guidance  and  control  for  space 
vehicles.  Should  have  background 
in  closed-loop  systems  with  10  years 
of  applicable  experience  and  degree 
in  EE  or  physics. 

SYSTEMS  ENGINEER 
NAVIGATION  &  CONTROL 
EE  with  control  systems  back¬ 
ground.  Required  are  five  years’ 
experience  in  design  of  control  and 
navigation  systems,  preferably  in 
space  vehicle  systems. 


ENGINEER  ADVANCED 
ANTENNA  &  PROPAGATION 
STUDIES 

To  provide  high  level  theoretical 
and  experimental  studies  of  anten¬ 
nas,  propagation  and  target  reflec¬ 
tors  for  ell  radio  frequency  bands, 
leading  to  new  and  improved  con¬ 
cepts  of  equipment.  BS,  EE  (ad¬ 
vanced  degree  desirable).  Six  years’ 
experience  in  above  fields  required. 


ANALYSIS  AND 
SYNTHESIS  ENGINEER 
Responsible  for  synthesis  of  new 
instrumentation  and  communication 
systems  to  meet  missile  and  satellite 
requirements.  Analytical  knowledge 
in  the  field  of  instrumentation,  com¬ 
munication  and  data  processing  with 
BS  or  MS  EE  essential. 


INSTRUMENTATION  SYSTEM 
TEST  &  EVALUATION  ENGINEER 
Coordinate  tests  on  missile  and 
satellite  instrumentation  systems. 
Requires  experience  in  instrumen¬ 
tation  and  communication  test  and 
ground  station  equipment  with  BS^EE. 


Other  significont  opportunities 
exist  in  the  folloroing  oreos: 

Systems  Engineering  •  Aerodynamics  •  Space  Mechanics  •  Arming  &  Fuzing 
Systems  •  Airframe  Structural  Design  •  Materials  Studies  •  Flight  Test 
Analysis  •  Vibration  Engineering  •  Producibility  Engineering  •  Human  Factors 
•  Plasma  Physics  •  Gas  Dynamics  •  Applied  Mathematics  •  Ground  Support 
Equipment  •  Reliability  Engineering  *  Project  Engineering 

For  further  information  regarding 
opportunities  here,  lurite  Mr.  Thomas  H.  Sebring,  Dio.  69WD, 

You  luill  receioe  an  ansroer  roithin  10  days. 

MISSILE  &  SPACE  VEHICLE  DEPARTMENT 


GENERAL@  ELECTRIC 


3198  Chestnut  Street,  Philadelphia  4,  Pa. 


EMPLOYMENT  OPPORTUNITfES 


...General  Electric’s  New  $14^00,000  Space  Research  Center, 
to  be  built  near  Valley  Forge  Park  17  miles  from  Philadelphia 

General  Electric  is  carrying  its  tradition  of  pace-setting  electronics  research  into 
the  field  of  space  vehicle  applications,  primarily  through  the  agency  of  its  Missile 
and  Space  Vehicle  Department. 

Qualified  engineers  interested  in  working  in  these  areas  are  invited  to  review 
the  opportunities  described  on  this  and  the  opposite  page.  Those  who  join  us  will 
work  in  a  professional  atmosphere  with  other  highly  trained  and  competent  people 
who  have  taken  part  in  such  G-E  achievements  as  the  FIRST  demonstration  of 
effective  space  vehicle  stabilization  control  and  navigation,  and  the  FIRST  measure¬ 
ments  in  space  of  earth's  magnetic  field  and  infrared  radiation. 

Upon  completion  of  the  Department’s  Space  Research  Center  in  suburban 
Valley  Forge,  new  and  unique  facilities  will  be  available  to  our  staff,  to  further  long 
range  programs  in  space  electronics. 


ENGINEER-TRANSISTOR 
CIRCUIT  DESIGN 
BS,  EE  or  Physics  with  advanced 
degree  desired.  Five  years’  experi¬ 
ence  in  circuit  design,  information 
theory  and  circuit  philosophy. 

ENGINEER-TELEMETRY  DESIGN 
Will  design  and  evaluate  airborne 
and  ground  telemetry,  voice  and 
video  circuits  and  components. 
Thorough  knowledge  of  both  trans¬ 
mitter  and  receiver  design,  five 
years'  experience;  BS,  EE  required. 


DIGITAL  CIRCUIT  DESIGN 
To  provide  high  level  technical  eval¬ 
uation  of  digital  techniques  as  ap¬ 
plied  to  airborne  digital  and  pulse 
circuitry,  EE  with  five  years’  expe¬ 
rience  in  this  field. 

ENGINEER-CONTROLS 
Will  be  responsible  for  analytical 
studies  in  adapted  controls,  non 
linear  systems  and  analogue  and 
digital  computation.  Requires  ten 
years  of  controls  background  with 
BS,EE  or  related  degree. 


ENGINEER-DYNAMICS 
To  conduct  analytical  studies  in  the 
dynamics  of  rigid  bodies  as  applic¬ 
able  to  navigation  and  control 
systems.  Requires  eight  years  of 
experience  with  MS  degree  in 
mechanics  or  physics. 

ENGINEER-SYSTEMS  ANALYSIS 
Requires  eight  to  ten  years  experi¬ 
ence  in  analytical  studies  of  com¬ 
plex  systems,  with  some  control 
experience.  Background  in  analogue 
and  digital  equipment  also  desirable. 


Check  additional  openings 
listed  to  the  left,  and  write 
to  Mr.  Thomas  H.  Sebring, 
Oio.  69WD. 


MISSILE  &  SPACE  VEHICLE  DEPARTMENT 

GENERAL®  ELECTRIC 

3196  Chestnut  Street,  Philadelphia  4,  Pa. 
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(Cfotsified  Advertti 


BUSJNfSS  OPPORTUNiTIfS 


equipment  •  USED  Of  RESi 


EMPLOYMENT  OPPORTUNITIES 


Opportunities  in. 


RIGHT  DATA  INSTRUMENTS  I  SYSTEMS 

senior  Projtet  Enfinetri,  EB  A  ME 
For  oirermft  and  mUsile  instmmentatioii. 
6  to  10  years  project  experience  in 
precision  deetromechanical  de^-iecs. 


DISPLAYED  RATE 

Tbe  sdrertlslna  rate  Is  t24-7S  per  inch  for  all 
adrertisint  appeartns  on  other  than  a  contract 
basis.  Contract  rates  quoted  on  request.  An  AD¬ 
VERTISING  INCH  Is  measured  %  Inch  TertlcallT 
cn  one  column.  3  eolumiu — 30  InAes — to  a  page. 
EQUIPMENT  WANTED  or  FOR  SALE  ADVER¬ 
TISEMENTS  acceptable  only  In  Displayed  Style 
UNDI8PLAYED  RATE 

$3.40  a  line,  minimum  3  lines.  To  flgure  advance 
payment  count  5  average  words  as  a  line. 

ROX  .NUMBERS  count  as  one  line  additional  in 


GROW 

with 

Kollsman 


AUTOMATIC  ASTRO  TRACKING  SYSTEMS 

Project  Engineer*.  BE 

For  automatic  astro  tracking  systema. 

Up  to  6  years  rdated  experience. 

STAFF  ENGINEERS  t  SPECIALISTS 

a.  Experience  in  the  research  and  devdop* 
ment  of  transistors  in  servo,  digital  and 
instrumentation  application.  Minimum  S 
years  experience  delired  in  transistor 
circuit  design  for  military  applications. 

b.  Experienced  with  IR  to  UV  radiation 
properties  and  applicatioru,  noise  theory 
and  detectors. 

C.  Optics  —  IR  through  visual  optical 
design,  leiu  design,  materials, 
d.  Digital  computers  —  logic  or  packaging 
experience. 

a.  Theoretical  mechanics  —  inertial  and 
trajectory  studies. 


undlaplsycd  ads. 


BUSINESS  OPPOKTUNITY 


Small  Successful  IMauufacturer  In  the  Detroit 

area  wishes  to  expand.  Financing  and  stock 
option  available  to  a  man  who  can  head  op  a 
team  to  produce  and  sell  in  the  transistor 
and  semi-conductor  field.  Send  resume  with 
qualifications,  experience  and  proposal.  BO- 
4029.  Electronics.  Class.  Adv.  Div..  520  N. 
Michigan  Ave..  Chicago  11.  Ill. 


Kolttmtn's  lesdtrthip  and 
continuing  growth  in  the 
field  of  automatic  navigation 
and  flight  Instrumentation 
assures  excellent  opportuni¬ 
ties  for  qualified  men.  Send 
resumes  to  Mr.  T.  A.  Deluca. 


PLATING  SPECIALISTS 

for  the 

ELECTRONICS  INDUSTRY 

Gold,  Silver,  Nickel,  Tin,  Cadmium  PIATING 
to  any  thieknee*. 

PALUMBO  BROS.,  INC. 

347  ferry  St.  Newark  S,  N.  J. 

MArkst  2-5060  a  Ett.  ISIS 


LOOKING  FOR 

USED/SURPLUS  ELECTRONIC 

EQUIPMENT/COMPONENTS? 

For  on  up-to-date  listing  of  such  equipment 
see  Searchlight  Section  of  March  11th. 


Practical  working  aids 

in  the  electronics  field 


SELECTION  and  APPLICATION 
OF  METALLIC  RECTIFIERS 


Provides  quick,  reliable  answers  to  rectifier  and  rectifier  circuit 
problems — all  necessary  data  on  filters  and  transformers — and  the 
essential  mathematical  tools  to  deal  with  circuit  design.  By  de¬ 
veloping  together  a  clear  idea  of  circuits  and  cell  characteristics  the 
book  shows  design  procedures  for  such  uses  as  pulse  circuits,  in¬ 
dustrial  and  electroplating  power  supplies,  battery  charging,  and 
others.  By  Stuart  F.  Jackson.  Oen.  Elect.  Co..  32B  pp.,  ItB  Ulus.. 

BB.OO 


PRINCIPLES  OF 
CIRCUIT  SYNTHESIS 


Introduces  the  principles  of  modem  circuit  synthesis  together  with 
the  key  aspects  of  classical  filter  theory.  The  topic  of  synthesis  is 
introduced  with  a  discussion  of  typical  communication  and  control 
systems.  A  discussion  of  the  approximation  problems  and  basic 
concepts  and  techniques  of  network  realization  follows.  By  E.  S. 
Huh  and  D.  O.  Federson.  Assoc.  Frofessors.  U.  of  California. 
Berkeley.  344  pp.,  300  iilus.,  SS.SO 


FEEDBACK  CONTROL  SYSTEMS 


Clearly  develops  techniques  and  theory  for  the  full  range  of 
feedback  problems — including  those  involved  in  process  controls, 
servomechanisms,  traffic,  economics,  and  conservation.  Precisely 
correlates  such  areas  as  phase  plane,  statistical  methods,  log  gain 
plots,  transient  and  steady  state  responses.  By  Otto  J.  M.  Smith, 
Frof.  of  Elec.  Engrg..  U.  of  Cal.  671  pp..  343  illut.,  $13. BO 


TRANSISTOR  ELECTRONICS 


Brings  you  a  profitable  working  knowledge 
of  quantitative  transistor  circuit  design, 
based  on  a  clear-cut  understanding  of  the 
internal  workings  of  the  transistor  de¬ 
vice.  Assures  useful  design  accuracy 
without  requiring  a  prior  knowledge  of 
quantum  mechanics.  By  David  OeWItt. 
IBM  Data  Froc.  Olv.,  and  Arthur  L. 
Rossoff,  Radio  Receptor  Co.  361  pp..  illut.. 
BB.OO 


SEE  ANY  BOOK  10  DAYS  FREE 


McGraw-Hill  Book  Co.,  Dept.  FL-4-1 
327  W.  41  St  St.,  New  York,  36,  N.  Y. 

Send  me  bookls)  checked  below  for  10  days’  ex¬ 
amination  on  approval.  In  10  days  I  will  remit  for 
bookfs)  I  keep  plus  few  cents  for  delivery  costs, 
and  return  unwanted  bookfs)  postpaid.  (We  pay 
delivery  costs  if  you  remit  with  this  coupon — same 
return  privilege.) 

□  Jackson — Bel.  &  App.  of  Metal.  Rect.,  S8.00 

□  Smith — Feedback  Control  Sys.,  $13.50 

3  Kuh  &  Pederson — Princ.  of  Circ.  Syn.,  SS.SO 

□  DeWltt  &  Rossoff — Trans.  Elec.,  S8.00 

□  Olnzton — Microwave  Meas.,  $12.50 


MICROWAVE  MEASUREMENTS 


Modern  microwave  measuring  techniques  that  help  you 
accurately  determine  the  behavior  of  electromagnetic  waves. 
Covers  the  full  scope  of  the  field,  starting  with  the  genera¬ 
tion  and  detection  of  microwave  signals  and  progressing 
through  measurement  of  impedance,  wavelength,  frequency, 
and  other  major  topics.  Ry  Edward  L.  Ginxton,  Frofesaer 
of  Applied  Fhysics  and  Electrical  Eng.,  Stanford  U.  S14 
pp.,  37S  lllua.,  B13.S0 


Name 


Address 


Zone 


State 


Position  . Company  . 

For  price  and  terms  outside  U.S..  write  McGraw-Hill  Inf 
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dozen  articles  on  semi-  ■ 
conductor  materials  in  - 
electronics  in  recent  months. 
Each  was  specially  edited  th 
grive  you  all  key  facts,  ideas  or 
trends— and  there’s  more  dom¬ 
ing!  Accurate  electronics’  re¬ 
porting  tells  you  what’s  ha^ 
pening  now  .  .  .  what’s  ex¬ 
pected  in  materials  and  com¬ 
ponents.  Don’t  miss  dozens  of 
articles  on  basic  subjects  ed¬ 
ited  to  keep  you  informed,  help 
make  your  research,  developi- 
ment,  sales  and  marketing 
plans  pay  off.  It  pays  to  sub¬ 
scribe  to  electrodes  (or  re¬ 
new).  Fill  in  box  on  Reader 
Service  Card  now.  Easy  to  use. 
Postage  free. 
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CLASSIFIED  ADVERTISING 
F.  J.  Eberle,  Business  Mgr. 


EMPLOYMENT  OPPORTUNITIES.  129-136 


PROFESSIONAL  SERVICES 


BUSINESS  OPPORTUNITIES 


Type  30$  RF  Phsie  end  Ratio  Meter:  Automatic  plotting  of 
transler  characteristici  ol  an  unknown  network  up  to 
100  me;  sensitivity  down  to  SO  mv. 

Type  20SII-I2:  Frequency  IS  me  to  1000  me.  Resolution 
time  0.01  uus.  Accuracy  ±O..0S^. 

Type  40S  Series:  Frequency  I  .cps  to  SOO  kc.  Direct  readinq 
in  degrees.  Accuracy  ±0.2S°. 

Type  202:  P  lull  scale  sensitivity;  O.OOS'’  deviation  can 
be  detected.  Accuracy  ±0.K°. 
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General  Dynamics,  Electric  Boat  Division  132 

General  Electric  Company . 134-133 

International  Business  Machines  Corp, ...  129 

Kollsman  Instrument  Corporation .  136 

Lockheed  Electronics  Company, 

Stavid  Division .  134 

Magna  vox  Company. 

Government  ft  Industrial  Div .  131 


Motorola  Inc . 

Palumbo  Brothers.  Inc . 

Sanders  Associates,  Inc . 

Standard  Oil  Company  of  Ohio 
Yardney  Electric  Corporation  . 


611  Scries;  Total  delay  B  us  to  I2B  us;  impedance  ISO 
ohms  to  1300  ohms;  resolution  time  ^own  to  uiss. 

S2I  Series:  Total  delay  4  us  to  21  lA;  impedance  SOO  ohms 
to  1200  ohms;  resolution  time  down  to  uus. 

602-3  Scries;  Equal  input  and  output  impedance,  SO  ohms 
to  SOO  ohms;  total  delay  0.1  us  to  27.S  us. 

Fixed  6  Tapped  Delay  Lines;  tC,  7C.  ST,  6T,  7T.  OT.  n  A 
lOT  Scries:  Delay  0.1  us  to  1000  us;  imjsedancc  SO  ohms 


•  See  advertisement  in  the  June,  1939  Mid-A4onth 
ELECTRONICS  BUYERS  GUIDE  for  complete  line 
of  products  or  services. 


This  Index  and  our  Reader  Service  Numbers  are  aub- 
lished  as  a  service.  Every  erecaution  is  taken  te  make 
them  accurate,  but  ELECTRONICS  assumes  no  re- 
idonslbltities  ter  errors  or  omissions. 
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For  laboratory  performance . . .  in  rugged  field  applications 

LOCKHEED  AND  HUNDREDS  OF  OTHER  FIRMS  CHOOSE 
KIN  TEL. ..THE  QUALITY-LEADER  IN  CLOSED  CIRCUIT  TV 


Hundreds  of  leading  firms  specify  kin  tel  Closed  Circuit  TV 
Systems  when  they  can’t  compromise  on  quality... when  they  mxist 
observe  operations  that  are  tedious,  difficult,  or  even  impossible 
for  men  to  watch. 

Why  a  KIN  TEL  System?  First,  it  is  designed  to  work  continuously, 
faultlessly  even  under  extreme  environmental  conditions.  Second, 
it  is  fully  automatic ...  provides  linearity  and  continuous  self¬ 
adjustment  for  light-level  variations  up  to  2000:1.  Third,  it  fea¬ 
tures  crisp,  photoprint  picture  quality -twice  the  resolution  of 
the  best  home  TV  reception. 

This  basic  TV  system,  consisting  of  camera,  camera  control,  and 
receiver,  is  surprisingly  low  in  cost,  easy  to  operate,  and  simple 
to  maintain.  A  complete  line  of  housings  and  accessories  permits 
observation  of  nearly  every  kind  of  operation,  under  all  kinds  of 
conditions. 

Nationwide  factory-trained  engineering  representatives  can  show 
you  how  a  kin  tel  TV  System  can  be  put  to  profitable  use  in  your 
business.  Write  direct  for  TV  catalog  6-103  and  the  name  of  your 
nearest  representative. 


Partial  List  of  KIN  TEL  Closed  Circuit  TV  Customera 

GENERAL  MOTORS 

E.  I.  DUPONT  DE  NEMOURS 

WESTINGHOUSE 

EASTMAN  KODAK 

PHILLIPS  PETROLEUM 

LOCKHEED 

CONVAIR 

DOUGLAS 

U.S.  STEEL 

LOS  ANGELES  DEPT.  OF  WATER  &  POWER 
RAYTHEON 

AMERICAN  POTASH  AND  CHEMICAL 
SANDIA  CORPORATION 
JOHNS  HOPKINS  UNIVERSITY 
SHELL  DEVELOPMENT 
PHILCO 

SAN  FRANCISCO  NAVAL  SHIPYARD 
PACIFIC  TELEPHONE  AND  TELEGRAPH 
REDSTONE  ARSENAL 
MELLON  INSTITUTE 


KIN  TEL  manufactures  dosed  circuit  TV,  and  electronic  instruments 
for  measurement  and  control.  Representatives  in  all  major  cities. 


KINTEL 


.')72.t  Kearny  Villa  Road,  San  Diego  11,  California  •  BRowning  7-6700 
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G  NEW  RCA  INTERMEDIATE 

POWER 

TRANSISTORS 


New  germanium  units  offer  unique 
design  flexibility  for  a  wide  variety  of 
industrial  and  military  applications 

Now— in  production  quantities— six  new  RCA  PNP  ger¬ 
manium  alloy  junction  transistors  designed  primarily  for 
in  rmediate-power  switching  and  audio-frequency  indus¬ 
trial  and  military  applications.  Featuring  100°C  maximum 
junction  temperature  and  a  unique  case  design,  these  new 
types  can  be  used  with  or  without  the  heat-sink  mounting 
flange.  With  mounting  flange  in  place,  these  types  can  dis¬ 
sipate  7.5  watts  at  25°C  case  temperature;  without  flange, 
one  watt  at  25°C  ambient  temperature. 

These  new  RCA  intermediate-power  transistors  provide 
a  choice  of  voltage  ratings  and  beta  ranges  for  design  flexi¬ 
bility.  They  feature  low  saturation  resistance  and  low  leak¬ 
age  current. 

They  are  particularly  useful  in  power  switching  circuits 
such  as  dc-to-dc  converters,  inverters,  choppers,  solenoid 
drivers,  and  relay  controls;  oscillator,  regulator,  and  pulse- 
amplifier  circuits,  and  as  class  A  and  class  B  push-pull 
amplifiers  for  servo  and  other  audio-frequency  applications. 

RCA  intermediate-power  germanium  transistors  were 
developed  in  cooperation  with  the  U.  S.  Army  Signal  Corps 
on  an  Industrial  Preparedness  Measure  for  military 
devices. 

Call  your  nearest  RCA  field  office  today  for  particulars 
on  these  new  intermediate-power  transistors.  For  further 
technical  information  write  RCA  Commercial  Engineering 
Section  I)-19-NN1,  Somervil.e,  N. 
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ANOTHER  WAV  RCA  SERVES  VOO  THROUGH  ELECTRONICS 

RADIO  CORPORATION  Of  AMfRKA 


SfMKONOilCTOR  AND  MATERIALS  DIVISION 


SOMERVILLE,  N.  J. 


East:  744  Broad  SI.,  Newark.  N.  J.,  HUmboWt  S-3900  •  Nartkaast:  64  "A"  St..  Needharn  Heifhts  94,  Mass..  Hlllcrest  4  7200  •  bst  Caatral:  714  New  Center  Bld( ,  Detroit  2.  Mich , 
TRinity  S-5600  •  Caatral:  Suite  11S4,  Merchandise  Mart  Plaza.  Chicafo.  III..  WHitehall  4-2900  •  West:  635S  fast  Washington  Blvd..  Los  Angeles.  Calil.,  RAymond  3-8361  •  Seattmest. 
790S  Empire  Freeway,  Dallas  7,  Teias.  Fleetwood  2-8663  •  Bav't:  224  N.  Wilkinson  Street.  Dayton.  Ohio,  BAIdwin  6-2366;  I62S  "K"  StrMt,  N.W.,  Washington.  D  C.,  District  7-1260 

AVAILABLE,  TOO,  THROUGH  YOUR  AUTHORIZED  RCA  DISTRIBUTOR 
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